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The present volume is the first of a series of Arith- 
metics prepared in accordance with the methods in use 
in the classes of the Brothers of the Christian Schools. 
Those methods are the result of the united experience 
flowing from two centuries of teaching. Their chief 
merit is this: that they dispense with the old way of 
simply getting the rules by rote and then applying them; 
in the stead, they speak to the child's intelligence, and 
load him up gradually to the understanding of the prin- 
ciples upon which the rules are based. Knowing both 
the rule and the reason for it, the child no longer labors 
in the dark, and the teaching of Axithfuctic ceases to be 
mere machine-work. He may afietv/ard^ forge.t th,e-wij^; 
but having learned to reason thcpjoiilem ou-ir- inde- 
])endently of a set form of words,^ he "Hnds no -difficulty 
ill reaching the solution of^ any oi'dinary case to which 
ho may apply himself. 

Indeed, there is no other efficient method of teach- 
ing Arithmetic than this of appealing to the child's in- 
telligence. The correct solution of every problem is an 
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!V PREFACE. 

exercise of judgment. It is therefore a good means of 
mental discipline. Mere memory-work will not produce 
the same result; it will rather cramp and impede the 
other faculties. It is not the method of nature. From 
the moment the child has learned to speak he seeks to 
know the why and wherefore of things, and ceases to ask 
questions only when he becomes discouraged by the un- 
satisfactory answers of inconsiderate parents or incom- 
petent teachers. 

All practical life is rooted in number and calculation. 
Business is transacted upon a basis of counting. Hence 
the importance of teaching this subject according to ap- 
proved and practical methods. For this reason, our 
School's Government lays special stress upon accurate 
rnther than rapid calculation. It says: '^ In teaching 
Ariihmetic it is of less importance to teach the pupil to 
calculate rapidly than to do so accurately.'' It further- 
more insists, as a means of acquiring habits of accurate 
thinkiAg^ th^tipr^ei^' -language be used in all explana- 



^kmj'^iid*. caletumtfOIiS:' ''The pupils should be taught to 




^ksi^f)U'4hl< pupils being very 
Hon of definitions and principles.'^ Finally, it counsels 
the exercise of the pupil's judgment in words to which 
nothing can be added: "After having read the problem 
to be solved, and irrUtcn on. the blacHoard the conditions 
it contains f the pupils should be required to give an ac- 



count, first, of what is asked of them, or what they have 
to find out; second, of what they know in reference to it; 
third, of the operations required hy the nature of the prob- 
lem,'' 

The following pages will be found to embrace these 
principles in every respect. The language is adapted to 
the young minds for which it is intended. The explana- 
tions aim at being simple. The solutions given are 
strictly in accordance with the definitions and principles 
laid down. But the readier need not confine himself to 
the forms here given. After tlie pupil understands 
these, he may be shown other methods with profit. 
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ELEMENTS OF ARITHMETIC. 



INTRODUCTORY DEFINITIONS. 

1. Arithmetic is the science of numbers, and also 
the art of computation, 

3. Number is the result of the comparison of a 
quantity with unity. 

3. Quantity is anything that can be increased, 
diminislied, or measured ; as, the lenyth of a road, tlie 
surface of a body, the weight of an article. 

4. A JJuit is a quantity with which we compare others 
of the same kind. 

5. The comparison of quantity with unity produces 
three kinds of numbers: Integers, Fractions, and Mixed 
Numbers, 

6. An Integer is a number which contains its unit 
an exact number of times: as, 12, 15; G boys, 4 apples. 

7. A JFractiou is a number which is less than a unit; 
*^s, ^, ^, -J^. 

8. A Mixed Nmnher consists of an integer and a 
fraction. Thus, 1^, 2^, 4|. 



2 DEFINITION'S. 

9. According to the nature of their unit, numbers are 
divided into two classes; viz., Abstract and Concrete. 

10. An Abstract Number is a number the nature 
of whose unit is not determined; as, 16, 425, 7840. 

11. A Concrete Number is a number the nature 
of whose unit is determined; as, 16 men, 425 days, 7840 
dollars. 

TERMS EMPLOYED 

Jf . Arithmetical Operations are the divers changes to which 
numbers are subject. 

There are four fundamental operations : Addition, SubtractioHy 
MulUplication, and Division, 

2. The IProof of an operation is a second operation made in 
order to verify the correctness of the first. The proof does not give 
an absolute certainty, but only a great probability, that tlie opera- 
tion has been correctly performed. 

•?• A JBrohlem is a question to be solved. 

4. The Resolutiofiot a problem consists in finding the unknown 
quantities by means of the known. 

The resolution of a problem comprises both the solution and the 
calculation, or operation. 

o. The Solution is the series of operations necessary to arrive 
at the required result. 

C The Calculation is the j)erf()rniance of the operations indi- 
cated by the solution. 

Note. — The calculation refers exclasivelv to abstract numbers or 
those considered as such. 

7* A Principle is a fundaniontal truth from which others are 
derived. 

8. A Rule is a statement of the method of obtaining a desire<> 
result. 



AiUMERATiOM AND NOTATION. 

12. y^umeratiOfi is the method of reading uuinbers 
pv pressi'^d by characters. 

13. Notation is th^ method of writing numbers. 

14. Numbers may be represented as follows: 
I. By words ; as, one, two, three. 

II. By figures, called the Arabic Method ; as, 1, 2, 3. 
III. By letters, called the Roman Method; as, I, Y, 

A.C. 

15. l\ii\\(^ Arabic Method yUVimhQTB, are expressed 
by the following ten 

Vigures: 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

NaWlCS • One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Naught. 

16. The first nine figures are called significant because 
tk'jy represent a value. But the tenth, by itself, represents 
nothing. It is only an auxiliary figure ; its office being to 
liold the place of any order whatever, when there are no 
units of that order in the number. 

IT, Each of the first nine numbers expresses simple 
units, or units of iha first order. 

18. The number which follows the ninth is called teii. 
It is represented by writing the figure 1 with a naught 
after it; thus, 10. 

19. Ten is the unit of the second order, and is equal 
to ten units of the first order. 

30f We count by tens us w^ count by simple units, 
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NUMERATION AND NOTATION. 



Twenty, 


20. 


Thirty, 


30. 


Forty, 


40. 


Fifty, 


50. 



saying; 07ie ten, two tens, three tens, nine tens. But 
custom has replaced these words by the following : 

Sixty, 60. 

Seventy, 70. 

Eighty, 80. 

Ninety, 90. 
Note. — The **iy" in these words signifies ten. 

31. The names of the numbers included between two 
consecutive tens, are formed by joining to the name of the 
first of these tens, the name of each of the first nine num- 
bers, saying: 

Twenty-one, 

Twenty-two, 

Twenty-three, 

Twenty-four, 

Twenty-five, 

Twenty-six, 

Etc. 

The highest numocr expressed by two figures, being 
ninety-nine, 99. 

32. But instead of saying ten and one, ten and two, 
iQW and three, .... ten and nine, custom has adopted the 
expressions : 

11. 
12. 
13. 
14. 
Nineteen, 

Note. — The "teen" in tlje words thirteen, etc., to nineteen, 
means ten. So that, strictly speaking, thirteen means three and ten, 
fourteen, four and ten, etc, 



21. 


Thirty-one, etc. 


31, etc. 


22. 


Forty-one, etc. 


41, etc. 


23. 


Fiftv-one, etc. 


51, etc. 


24. 


Sixty-one, etc. 


61, etc. 


25. 


Seventy-one, etc. 


71, etc. 


26. 


Eighty-one, etc. 


81, etc. 


Etc. 


Ninety-one, etc. 


91, etc. 



Eleven, 
Twelve, 
Thirteen, 
Fourteen, 
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Fifteen, 


15. 


Sixteen, 


16. 


Seventeen, 


17. 


Eighteen, 


18. 


19. 





KUKKriVriCK AND NOTATION. 5 

SS. Tixe number ^hioli lollows uinety-nine (Oli) is 
^lod hundred. It is reprc9en*^^e(l by writing 1 with two 
nangixts after it; thus, 100. 

24. One hundred is the unit of the third order, and is 
equal to ten units of the eecand order, 

25. We count by hundreds as we count by units, say- 
ing: 

Five hundred, 500. 

Six hundred, 600. 



One hundred, 100. 

Two hundred, 200. 

Three hundred, 300. 

Pour hundred, 400, 



Seven hundred, . 700. 
Eight hundred, SOCv 

Nine hundred, 900. 



36. The nftines of the numbers included between twc 
consecutive hundreds, are formed by joining, successively, 
to the name of the first of tliese hundreds, iho name? oi al 
the numbers less than one hundred, thus; 

One hundred one, 101. 

One hundred two, 103^ 

One hundred three, 103. 

Eight hundred eighty-eix, 886. 

Nine hundred ninety-eight, 998. 

Nine hundred ninety-nine (999) i«» the I?.ighest mimbex 
that can be expressed by three figures. 

/J7« The group comprising the first three orders ot 
units, viz., units^ tens, and hundreds, constitutes the firsi 
period, that of simple units. 

38. The number which follows 999 is called thousand, 
and is represented by writing the figure 1 with thret^ 
naught? after itj thus^ 1000, 



i NUMERATION AND NOTATION. 

29. Thousand is the wmi oi ih^ secoiid period. Th<^ 
period of thousands, like that of simple units, comprise^ 
units, tens, and hundreds. The units of thousands, ten& 
of thousands, and hundreds of thousands, constitute the 
fourth, fifth, and sixth orders of units. 

The units of thousands are: 

One thousand, two thousand, nine thousand. 

1000, 2000, 9000. 

The tens of thousands are: 
Ten thousand, twenty thousand, . . . ninety thousand. 

10000, 20000, 90000. 

The hundreds of thousands are : 
One hundred thousand, two hundred thousand, 

100000, 200000, 

nine hundred thousand. 

900000. 

30. The names of the numbers between two consecutive 
orders of thousands, are formed by joining, successively, 
to the name of the first of these orders, the .names of all 
the numbers less than this order. In this manner we reach 
the numbjr 999999. 

31. Continuing in the same manner, we form the next 
higher periods. Millions, Billions, Trillions, etc. 

Million is the unit of the third period; billion, the unit 
of the fourth j^eriod; and trillion, the unit of the Ji ft 7i 
period. 

These three periods, like zuiits and thousands, comprise, 
each, three orders; viz., the order of units, that of tens, 
and that of hundreds. 

33. The names of the various num])ers included be- 
tween their several orders are formed in the same way a^ 
chose included between the several orders of thousands. 



HUMBRATION AND NOTATION. ^ 

33. Every significant figure has two values. One is 
called its simple, or absolute value; and the other, its local, 
or relative value. 

The Simple Value of a figure is that given to it by its 
form. 

The Local Value is that which it receives from the place 
that it occupies in the number. 

Thus in the number 4306, the simple value of the first 
figure to the left is 4; and its local value is 4 units of 
thousands. 

34. For convenience in reading and writing numbers, 
ihe figures are divided into periods, each of which com- 
prises three places. The first three places constitute the 
j^rst, or units period; the second three places constitute the 
second, or thousands period; etc. 

35* This division of the periods will be easily under- 
stood by a careful examination of the following 

NUMERATION TABLE. 

<M <M <M (M (M 

o o o o o 

CD CO 9i CO n . 

P*tio ®*tto ?^*tjo ®*tto Ptso 

Pom 9fl)C S^fi S^B SmQ > 

MHP W£Ht3 HEHt2 WHt3 Wr-t3 i 

Trillions, Billions, Millions, Thousands, Units'. 

840 625 074 503 040 

89 031 209 654 061 

30 005 800 237 500 

201 892 604 083 275 

2 000 596 000 082 

987 016 003 106 000 

400 000 000 500 005 
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KUMERATIOX AND NOTATION. 



36. If it be required to read or write numbers above 
trillions, the following is the order of some of the next 
higher periods: Quadrillions, Quintillions, Sextillions^ Sep- 
Hllions^ Octillions, etc, 

EXERC 18 ES IN NVMERATION. 

1. What number is expressed by 75346821 ? 

Solution.-— Separating these figures into periods, we have 75, 
846,821. The third period is 'l^ millions ; the second is 846 ikait- 
sands; and the first is 821 units; hence, the number is 75 millions, 
846 thousands, 821. 

Note. — If an order, or even an entire period, be wanting, we do 
not mention it. We also omit to name the iast or units period, be- 
cause it is understood. 



Read t 


he following 


numbers : 






1. 




3. 


-*. 


6, 


75 


972 


1008 


60001 


704825 


63 


840 


5000 


73182 


659037, 


37 


569 


6300 


39502 


i)54308 


25 


708 


2501 


18007 


100716 


12 


411 


15784 


40905 


536900 


50 


4934 


29092 


56000 


213472 


225 


6527 


56311 


171360 


360006 


121 


4025 


12102 


562984 


800001 


309 


7690 


20976 


630192 


780602 


400 


2416 


10083 


935871 


170112 


721 


^^083 


84960 


214650 


756640 


583 


6135 


37251 


836422 


151312 


391 


1237 


45162 


178245 


702514 


420 


6030 


24310 


790031 


953716 


569 


1191 


37521 


110725 


80355C 


230 


1688 


89111 


333470 


678520 



NtTMERATIOX AND KOTATION. 



6. 


7. 


8. 


5006351 


4072634 


3563400024 


U500021 


82791640 


7462007302 


7040306 


7006 


82367400210 


907001 


984270 


53024046070 


8-^00000 


400200 


86920000030 


G0500005 


1807 


17629080406 


9008600 


62876000 


294635112211 


20036409 


900040 


909009008007 


460072908 


900000800 


842780062004 


111000111 


3742680002 


1303000170410 


305009705 


8632073009 


3278642197416 


99092666 


862794846704 


14000075001004 


200067425 


2872819642 


167008634216786 


180990040 


3400641111 


3462184390075819 



JEXBJiCISJSS IX NOTATION, 

1. Express in figures the number tivo thousand four 
hundred three. 

Solution. — This number consists of two periods, thousands and 
units. In- tlie thousands period there is but one order, which is 2 
units of thousands. We, therefore, write 2 thousands in the fourth 
piace, 4 hundreds in the third place, a naught (0)in the second piace, 
there being no tens, and 3 units in the first place. Hence, these 
figures, 2403, are the proper expression for th6 given number. 

Express the following numbers in figures: 

3. Thirteen. Eleven. Seventeen. 

3, Nineteen. Thirty-four. Eighty- two. 

4, Fifty-five. Ninety-four. Forty-three. 

5, Three hundred sixty. Five hundred eighty-two. 

6, Nine hundred twelve. Three hundred fourteen. 



7. 



Seven hundred nineteen. Nine hundred three. 



10 NUMERATION AND NOTATION. 

8. Nine thousand, seven hundred eight. 

9, Eighteen thousand, seven hundred. 
10. Fifty thousand, nine hundred one. 
IL Seventy thousand ten. 

12, Two hundred ninety-one thousand, seven hundred 
iifty-three. 

IS, Six hundred seventy-three thousand, twenty-four. 

H, One million, four hundred thirty-two thousand, 
three hundred sixteen. 

15, Fourteen million, thirty-five thousand, one hundred 
ninety-four. 

16, One million, three. 

17, Seven million, three hundred thousand, ninety- 
four. 

IS, Forty million, four tliousand. seven hundred. 

19. Six hundred three million, fifteen thousand, sixt}'- 
oue. 

20, Fifteen billion, seventy-one million, six thousand, 
four hundred. 

21, Three liundred thousand, live hundred eighty- 
two. 

22. Two hundred million, fourteen thousand, one Inin- 
dred. 

2S. Eight hundred thirty billion, twenty thousand, 
twenty- two. 
2Jf., Five million, two hundred six thousand, nineteen. 

25, Nine hundred billion, sixteen million, eight thou- 
sand. 

26, One hundred nine million, four hundred twenty 
thousand. 

27, Five hundred twenty-one million, three thousand, 
;ea, 



ROMAN NOTATION. 11 

• 

i^8. One hundred two billion, two hundred seventy 
thousand, ten. 

£9. Twenty-seven billion, fifty million, five hundred 
ninety-one. 

SO. Three hundred million, seventy thousand, nine 
hundred. 

3J. Three trillion, one hundred twenty billion, two 
million, five thousand, one. 

ROMAN NOTATION. 

37. In the Roman Method of Notation, numbers are 
expressed by the following seven letters of the Eoman 
Alphabet : 

Letters. I, V, X, L, C, D, M. 
Values, 1, 5, 10, 50, 100, 500, 1000. 

Principles. — /. The value of the letter is repeated as 
of ten as the letter itself is repeated; as, III expresses th^ 
number three; .XX^ expresses tioenty. 

II, A letter placed to the right of one of greater value, 
adds its oivn to that of the other ; as, XV represents 
fifteen; VII, seven. 

Ill The value of a letter placed to the left of one of 
greater value, must be subtracted from that of the other ; 
as, IV expresses four ; IX, 7iine. 

IV, Tlie value of a letter or a combination of letters, is 
increased a thousand-fold by placing a dash over It. 

Thus, X, LX, denote, respectively, ten thousand, ayid 
sixty thousand. 

Notes. — 1. If a letter that denotes a less number be placed between 
two that denote greater numbers, it diminisbes tbe latter, but does 
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not affect the former. Tbus, in the combination LIX, tbe value of 
I must be taken from tliat of X. Hence, tbe numl)er expressed is 
lifty-nine (59). 

3. It must be observed also tliat no letter is written four times in 
succession. 

3. Tbere are only six combinations in wliicb a cliaracter is placed 
before one of greater value. Hence, tbe numbers. 4 (IV), 9 (IX), 
40 (XL), 90 (XC), 400 (CD), and 900 (CM), being represented by 
peculiar double cbaracters, sboiild not be expressed by any otiier 
combinations. 

38. The application of these principles is shown in 



the following 


TABUE. 


• 


I . . . . 


. . . One 


XIX 


. 19 


II . . . . 


. . Two 


XX 


. . 20 


iir . . . 


. . Tliree 


XXX 


. 30 


rv . . . . 


. . Four 


XL 


. . 40 


v^ . . . . 


. . . Five 
. Six 


T 


50 


VI ... . 


LX 


. . GO 


VII .... 


. . Sever. 


r Y Y 


. 70 


VIII . . . 


. . EigJit : LXXX .... 


. . 80 


IX ... 


• • • ^^ 1 1 1 Vy ^\ V^ • • • • • 


. 90 


X .... 


. . Ten 


c 


100 


XI . . . 


. . Eleven 


CO 


. 300 


XII . . . . 


. . Twelve 1 CI) ..... 


. 400 


XIII . . . 


.• Thirteen D 


. 500 


XIV . . . 


. Fourteen 


DO 


600 


XV ... 


. . Fifteen 


CM . ... 


. 900 


XVI . . . 


Sixteen 


M 


. 1000 


XVII . . . 


. Seventeen 


MM 


. 2000 


XVIII . . . 


. Eighteen 


MDCCCLX XXIII 


. 188:] 



Note. — This system of notation is nannni after tbe Romans by 
whom it was invented and used. It is now principally confined to 
liumbering chapters, sections of books, public documents, etc. 
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Bead th^ foDow^ng numbers and express them in fig- 



nres: 



1. 


S. 


S. 




4* 




IV 


XXII 


LXXXIII 


CMLX 




XV 


XXXII 


XIV 




DCVIII 




XLIV 


XVI 


LXXXVIII 


CXIV 




LXXV 


TiV 


LXX 




DCLIII 




XXVIII LI 


LIX 




DCCXLIII 


XXXIX LXII 


XCIII 




VDCCXl 




XI 


XCI 


XXIII 




IVXC 




XLIX 


LXXVIII 


XCVII 




i)XLIX 


1 


Write the following numbers by 


the Roman Method : 


/. 


^ <9 


4. 


5. 


6, 


7. 


17 


24 34 


30 


830 


462 


262 


45 


18 46 


67 


561 


689 


109 


63 


67 12 


70 


326 


984 


476 


71 


64 89 


82 


279 


533 


324 


25 


38 77 


96 


195 


372 


712 


30 


27 08 


60 


914 


607 


416 


53 


13 41 


29 


182 


309 


967 


8. 


9. 


10. 




11. 


12, 


1876 


1776 


2132 




2358 


6908 


1883 


1860 


3004 




3422 


12674 


1512 


1783 


4040 




4004 


11492 


1492 


2579 


7632 




8743 


21800 


1600 


1900 


2250 




4100 


15000 


188$ 


1777 


3045 




3009 


12650 


1865 


1420 


2804 




7180 


10800 



ADDITION. 

39. Addition is the process of finding the sum of 
two or more numbers of the same kind. 

40. The Sum of several numbers is a number which 
contains as many units as the numbers added. 

41. The Sign of Addition, +, is called plus. 
This sign denotes that the numbers between which it is 
placed are to be added. Thus, the expression, 6+3, 
shows that 3 is to be added to 6. 

OPERATION OF ADDITION. 

i. Let it be required to find the sum of 476, 854, and 
696. 

OPBBATiON. Solution. — Having written tlie numbers so that 

475 units of the same order stand in the same column, we 

g54 begin at the right and add each column separately. 

PQ^ The sum of 6 units and 4 units is 10 units ; and 10 

units and 5 units are 15 units, which are equal to 1 ten 



n(\oR and 5 units. We write the 5 units under the column of 
units, and carry the 1 ten to the column of tens. We 
next add the column of tens, beginning with the 1 ten which we 
carried from units' column. The sum of 1 ten and tens is 10 tens, 
and 5 tens are 15 tens, and 7 tens are 23 tens; that is, 2 hundreds and 2 
tens. Writing the 2 tens in the column of tens, we carry the 2 hundreds 
to the column of hundreds. The sum of the hundreds thus increased, 
2 + 6 + 8 -{* 4, is 20 hundreds ; that is, 2 thousands and hundreds. 
As this is the last column, we set down the entire sum. The num- 
l]i^r, 2025, is, therefore, the required sum, because it is the sum of 
theniiits, tens, and hundreds of the given numbers* 

14 
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Proof. — Perform the operation by commencing at the top of each 
column and adding downward. If the same result be obtained, it is 
probable that the work is correct. 

ILLUSTRATIONS. 



2. 




S. 


-*. 


5. 


6. 


412 




49 


418 


4734 


4500 


343 




716 


36 


8062 


982 


917 




503 
1268 


672 
1126 


191 


3799 


1672 


12987 


9281 


7. 






8. 


9. 




542 feet. 




260 days. 


278 


pounds. 


717 


(( 




428 '' 


402 


<( 


203 


C( 




600 ^• 


736 


(( 


971 


<< 




26 '' 


877 


(k 


2433 feet. 




1314 days. 


2293 


pounds. 



Note. — The operation of adding a column of figures should be 
abbreviated by simply naming the result of each step. Thus, in 
example 7, the pupil should say 1, 4, 11, 13 (1st column); 1, 8, 9, 13 
(2d colunm); and 1, 10, 12, 19, 24 (3d column). 

WRITT EN EXERCISES, 



10. 


11. 


12. 


IS. 


n. 


3141 


9316 


3345 


6205 


1073 


9071 


8200 


8801 


3903 


2208 


1625 


7510 


7865 


6675 


7762 


9301 


8715 


4322 


1885 


1839 


1870 


1930 


3418 


1907 


3033 


2415 


6740 


1879 


3314 


4111 


1980 


3972 


2860 


2970 


6395 


2634 


4060 


1790 


6327 


2136 



i6 




ADDITION. 




15. 




16. 




17. 


18. 


57082 




C4183 




16098 


^3187^ 


13221 




12235 




44120 


123987 


10939 




63798 




39862 


203524 


24532 




23787 




55032 


161724 


19980 




70390 




73852 


230543 


20018 




23901 


20. 


33487 


1 30107 


10. 






21. 


4 


292 






874 


704 854 927 


468 


356 




68 


422 


305 476 507 


9 746 


940 


8 


792 


624 


999 767 689 


^03 806 


706 


349 


508 


628 


524 783 876 


604 784 


949 


45 


302 


Oil 


763 525 202 


25 376 


458 


948 


306 


405 


889 731 633 




23. 


24. 


67 


504 


6 


245 


754 


42 085 


536 


789 


272 


879 


182 


45 690 


547 645 


978 


94 807 


503 


649 743 


78 456 


708 


786 


546 


597 


8 437 348 


897 604 


847 




70 


964 


497 063 547 


89 478 


600 


70 


368 


483 


594 627 795 


976 343 


269 


' 


526 


934 


99 



25. Four hundred fifty thousand, two hundred twenty: 
two hundred thirty -one thousand, eighty -six; one million, 
two hundred sixty-two thousand, seven hundred one; four 
hundred one thousand, six hundred eighteen. 

26. Nine thousand; seven hundred thirty-eight; live 
thousand; seven hundred eighty-nine; six thousand, three 
hundred four; two hundred thirty-eight thousand. 



UNITED STATES CUUREKCY. X7 

27. Three thousand, one hundred twenty ; two hun- 
dred six; five hundred sixteen thousand, three hundred 
forty-seven ; nine hundred thousand, three hundred 
forty; and five hundred twenty-six. 

28. Sixty thousand, seven hundred eighty-five; thirteen 
thousand, four hundred and seventy-eight ; ninety-six 
thousand, five hundred seventy-one; five hundred eiglit ; 
twelve thousand, six ; six hundred eighty-two ; and one 
thousand, seventy- three, 

29. 99 million, 127 thousand, 806 ; 73 million, 15G 
thousand, 4 hundred 25; 130 million, 17 thousand, 96 
72 million, 45 thousand, 14. 

30. 67 million, 849 thousand, 341; 110 thousand, 380 
C3 million, 448 thousand, 720; and seven hundred eiglit. 

31. 5 thousand, 163; 12 thousand, 2; 100 thousand, 
1 billion, 100 million, 110 thousand, 11; and nine hundred 
seven. 

32. 90 billion, 90; 10 thousand, 6 hundred; and 200 
thousand, 780. 

33. 87 million, 63 thousand, 11; 14 thousand, 60; 3 
million, 3 thousand, 3; 72 thousand. 601; 84 million, 15 
thousand, 107; and 162 million, 7 thousand, 23. 

UNITED STATES CURRENCY. 

42. The Sigtif $, written before a number signifies 
dollars. Thus, the expression 1120 is read o?ie hundred 
twenty dollars. 

43. Dollars and cents may be written together, the 
cents being separated from the dollars by a point. Thui- 
the expression $25.35 is read 25 dollars and 35 cents. 

When the number of cents is less than 10, a naught 
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must be placed between the point and tlie figure repre- 
senting the number of cents. Thus, 6 dollare and 7 cents 
are written $6.07. 

CentSy when written alone^ may be expressed either by 
phicing $0. before them, or by simply using the wonl 
cents. Thus, twenty-seven cents are written $0.27, oi 
27 cents. 

WBITTE N EXE RC T S ES. 

Express by proper signs and figures the following: 
L Seven dollars and twenty-four cents. Five dollars. 

2. Sixteen dollars and forty cents. Thirty-four cents. 

3. Eighty-seven cents. Four dollars and nine cent«*. 
Jf. Seventy-five cents. Seven dollars and six cents. 
5. Eleven dollars and eleven cents. Nine dollars. 

0. Fifty dollars and twenty-five cents. Forty cents. 

7. Nineteen dollars and three cents. Sixty dollars. 

8, Fifty cents. Eighty-five cents. Eighteen cents. 
0. Three dollars and fifty cents. Ninety-two cents. 

10. Sixty-two dollars and nine cents. Thirty cents. 

44. In writing dollars and cents for the purpose of 
adding them, the separating points must stand in the 
same column. 

/. What is the sum of $10.27, $123.00, $206.90, $3.10, 
and $0.40 ? 



OPERATION. 
$10.27 

123.06 
206.90 



Solution. — Having arranged the numbers accord- 
ing to Art. 44, we add tbem by the principles of 
3. 10 simple addition. The separating point is placed in the 

0.46 result immediately under those of the given numbers. 



$343.79 
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W R ITT E y EXERCISES. 

. lu like mauuer add tlie following: 

IL , o, Jf, o, 

i.-^l.Or) *2ir.75 *78.50 $981.34 

54.62 83.1G 151.63 89.65 

1-25.84 55.32 96.18 326.10 

370.62 135.67 12.03 4823.63 



a. 7, S, ^ 9. 

^{',b.U *75.15 *2245.76 *30000.00 

'.»1.73 207.45 791.18 4706.50 

182.64 1241.16 33.87 373.33 

:9.30 79.67 6.75 876.45 

20.37 34.8 1 650.3 7 1950.55 

M E X T A L EX E R (J I S E S . 

J. A grocer sold 67 quarts of strawberries oue day and 
28 quarts another; how many quarts did he sell in both 
days ? 

2. A carpenter earned 54 dollars one month and 76 the 
next; how much did he earn in the two months ? 

3. A man bought a horse for $190, and a wagon for 
5^150; what was the cost of both ? 

4* Eliza is 30 years older than Mary, and Mary is 20 
years old; how old is Eliza ? 

c7. Some muslin cost 30 cents, and some silk 400 cents; 
what was the cost of both ? 

6, Edward lost 40 cents, and has 30 cents left; how 
much had he at first ? 

7. Thomas has studied 60 lessons this month, which is 
20 less than the number Francis has studied; how many 
lessons has Francis studied ? 
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8, A drover purchased 125 sheep at one time and 113 at 
auother; how many did he buy on both occasions ? 

9, A boy has 14 cents in his vest pocket and 23 in Lis 
pants pocket; how many cents has he in both pockets? 

10, My cousin gave me 76 marbles, and I had 140 be- 
fore ; how many marbles have I now ? 

Jl. William has 36 photographs in one album and 48 in 
another; how many photographs in both albums? 

12, A farmer sold 62 barrels of apples and has 103 bar- 
rels remaining; how many barrels had he at first ? 

IS. A boy sold a book for 28 cents less than it cost. If 
he received 47 cents, what was the buying price ? 

14» There are 39 roses on one bush and 26 on another; 
jiow many roses on both bushes ? 

15. While repairing a factory 157 men were engaged on 
the exterior and 33 on the interior; how many men were 
employed ? 

16. John^s school is 134 rods north of his residence, while 
jiis brother Martin's is 63 rods south; liow far are the two 
schools apart ? 

WRITTJEN EXERCI8JES. 

1. A man bought a horse and carriage for $520, a coir 
for $65, and a wagon for $90. How much did he pay for 
all? 

;?. I own a farm worth $56000, and a house worth 
$30800; how much are both worth ? 

S. Three men invested in cotton; A invested $7560; 
B invested $9200; and C invested $12300. How much did 
they all invest ? 

4. An army consists of throe grand divisions; the first 
contains 60400 men; the second 47400 men; ancJ the third 
35000 mcn^ How many men in the army ? 
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5. A lady paid 185 for a carpet, 160 for some chairs, 
$'i5 for a bureau, and 120.50 for a table. How much did 
she pay for all ? 

6. If there are 163 sheep in each of 5 pastures, how 
many sheep in all ? 

7. Find the sum of all the numbers from 136 to 146. 

8. After paying $375.50 to the grocer, *460 to the 
butcher, and $89.50 to tlie tailor, Mr. Johnson has 
1784.90 left. How much had he before he paid his debts? 

9. A merchant pays his foreman $1200 a year, three 
salesmen $640 each, a porter $500, and an errand boy $200. 
How much does he pay per year in salaries ? 

10. A grocer sold 10 chickens for $4.98 ; 6 ducks for 
$2.45; and 7 turkeys for $9.36. How many fowls did he 
sell, and what were they worth ? 

11. A man bought a set of furniture for the parlor, 
which cost $483.75; one for the sitting-room, costing 
$265.50; a chamber set for $180.25; and a set for the 
dining-room, costing $225.90. What was the cost of the 
four sets ? A7is. $1155.40. 

12. A gentleman donated the following sums for char- 
itable purposes: $4840.65; $7219.80; $975.50; $3265.20; 
$1783.85. How much did he donate in all ? 

IS. The property of Mr. McLaughlin was valued as fol- 
lows: land, $15800; house, $3475; barn, $950; horse, 
$225; carriage, $175; farm implements, $1675; and money 
in bank, $4900. What was the entire value of his prop- 
erty? Ans. $27200. 

14* A gentleman owes the following: to Mr. Smith, 
$67.50; to Mr. Murphy, $122.75; to Mr. Jones, $89.25; 
to his butcher, $185.62; to his baker, $75.87; and to his 
grocer, $290,55, What is the amount of his debts ? 



Add ty 'iaes, and by columns, the following-. 
Ledger Coluuns. 





A, 


B. 


C. 


D. 


B. 


TdUL 


I8t . , - 


t584.35 


lineo.i5 


$1200.40 


¥980.00 


tl03,04 


*»*•* 


3d.... 


79.48 


320.80 


015.16 


00.50 


27.01 




ad.... 


10128 


75.00 


813.08 


71,56 


4005.80 


JH..H 


4ilt... 


3800,00 


84.30 


2510.34 


183.80 


981.10 


»»»•» 


5tlt... 


403.fiO 


3100.00 


63013 


330.43 


49.19 




6tl... 


694,30 


64 ."iO 


100.25 


301.60 


800-68 


««.* 


7tb... 


1830,75 


790,35 


4300.95 


500 40 


313.40 




ath... 


15,80 


34.00 


050.10 


63.34 


1500.73 


•••IH. 


Bib... 


310,00 


815,70 


104.50 


1000.00 


2014.47 


*.»H 


lOth. . . 


531.00 


431.65 


813.60 


730 00 


613.09 


«.«*« 


lull... 


60.50 


93.80 


35,00 


SO. 13 


53.84 


..•M 


I2th... 


141.13 


200,00 


161.00 


666.78 


399.70 


IHt. H 


13th , . . 


3360.00 


90.00 


35.16 


1428,00 


14.16 


***** 


Uth... 


914.63 


71-15 


73.00 


1126 30 


313,01 


****» 


IStli... 


35.00 


370.83 


913,50 


47.31 


808,05 




leth... 


711.00 


1506.00 


85, 4S 


11,60 


3020.80 


■**»** 


17th... 


39,48 


400.50 


600.13 


783,13 


706.09 


***** 


18th... 


1050.6.1 


510.09 


566.80 


53.51 


08,89 


... •• 


19th. . . 


703.00 


1085.00 


1023.20 


413 17 


1300,35 


***** 


mil... 


874.50 


37,48 


208,50 


07.00 


501.75 


***** 


21at . . . 


1020,15 


4.05 


16.73 


9000,00 


610.00 


***** 


22d.... 


341.00 


19.87 


9.87 


400.00 


50.50 


*»»»* 


33d..-. 


97.50 


114.20 


35.48 


96,50 


!00.2r. 


***** 


24lli... 


20U35 


2B17.62 


300,16 


30.85 


813.75 


*** ** 


25tli... 


130.90 


4.98 


5000.50 


114,76 


8.41 




26th. . . 


351.12 


13.88 


700.35 


3.15 


800.70 


.«•» 


37tli. . . 


305.85 


3.75 


36.82 


83.35 


8619,88 


«..*. 


Total.. 


""" 


««.. 


• 




...... 


****** 



SUBTRACTION. 

45. Subtraction is the process of finding the diflfer* 
ence between two numbers of the same kind. 

46. The Minuend is the greater number. 

47. The Subtrahend is the smaller number. 

48. The Difference is the number obtained by sub* 
tracting. 

49. The Sign of Subtraction^ — , is called minus. 
tt denotes that the number immediately following it is to 
be subtracted from the number preceding it; as, in the 
expression, 8 — 5, the sign minus signifies that 5 is to be 
subtracted from 8. 

OPERATION OF SUBTRACTION. 

1. Let it be required' to find the difference between 837 
and 564. 

OPERATION. Solution. — We write the subtrahend under 

Minuend 837 the minuend so that units of the same order 

Subtrahend 564 shall stand in the same column. Beginming at 

the right, we see that 4 units from 7 units leave 

Difference, 273 3 units, wliich we write in the line below. 

Since 6 tens cannot be taken from 3 tens, we 
borrow one hundred, or ten tens, from the 8 hundreds, and add it to 
the 3 tens, making 13 tens. Now, 6 tens from 13 tens l<3ave 7 tens, 
which we write under the tens. To compensate for the 10 tens, or 1 
hundred added to the minuend, we diminish the 8 hundreds by one 
hundred. Tlien, 5 hundreds taken from 7 hundreds, kave 2 huw 
^.^ds, which is written under hundreds. 

28 
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BUBTRACTIOK. 



The number 273 is, therefore, the difference between the two given 
numbers ; because it is the sum of the several remainders, obtained 
by subtracting the parts of the subtrahend from the corresponding 
parts of the minuend. 

Piioop. — Add the difference to the less, and if the work be correct, 
the rcjsalt will give the greater number. 

ILLUSTRATIONS. 



From 
take 


2. 
5736 
3428 

2308 


3. 
587673 
03736 


yards. 

it 

i( 
<< 


4. 

$5820.54 
2074.18 


jrence, 


493937 


3746.36 


Proof, 


5736 


587673 


$5820.64 



WBITTJBy EXERCISES. 



5. 

6. 

7. 

8. 

9. 
10, 
IL 
12. 
13. 

U- 
15. 

16. 



634- 

635- 

273- 

420- 

481- 

9655- 

3542- 

3736- 



4087 

6321 

71583 

38293 

17. 15665861 

18. 87593647 

19. 59020000 

20. 32670941 



231. 

308. 

156. 

116. 

375. 

4479, 

2334. 

1786. 

3754. 

5213. 

53866. 

16532. 

4329093 

7825636 

1009284, 

8732804. 



21. 79302274 - 

22. 10627304 - 

23. 73462894 - 
21^. 598354987 - 

25. 507205304 - 

26. 258245071 - 

27. 866477955 - 

28. 487500654 - 

29. 408253695 - 

30. 753402500 - 

31. 957874009 - 

32. 100640001 - 

33. 320600021 - 
3J^. 1290478132 - 

35. G784000091 - 

36. 1100122301 - 



9304506. 

10416208. 

62187326. 

98708905. 

408609927, 

47347897. 

499393676. 

90579864. 

406211203. 

96677657. 

894377258. 

30786203. 

253060522, 

849534119 

590090099 

941098877 
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UNITED STATES CUIIEENCV. 

50. To subtract dollars and cents write them as in 
addition, so that the separating points may fall in the 
same column. 

1, From $26.03 subtract $17.67. 

OPERATION. 



$26.03, Minuend. 
17.67, Subtrahend. 



88.36, Difference. 

2. 
From $39.62 
take 14.37 



Solution. — Place the less number 
under the greater, taking* care to have 
the points in the same column. Then 
proceed as in ordinary subtraction. 



ILLUSTllATIOXS. 

S. 4- 

$186.25 $17000 
49.75 37.3? 



^. 



$25.25 

6. 
2500.00 
1750.20 



$136.50 

7. 
$360.01 
73.09 



$132.67 

S. 
$8100.75 
908.63 



$2084.62 
1950.27 



$134.35 

9. 
$10760.00 
8700.75 



WRITTEN EXEJtCISXS, 

10. Purchased a farm for $16787.99 and sold it fo. 
^18000; what was my gain ? Ans. $1212,01. 

11. A tailor bought clotli to the amount of $63.25 an.v 
afterward sold it for $59.16; what was his loss ? 

Ans. $4.09. 

12. A and B began business with a capital of $16000. 
If A put in $9713.73, what was B's share of the capital ? 

Ans. $6286.27. 
IS. A gentleman having $3800.25 in bank, drew out 
$468.71; how much has lie remaining in bank? 

Ans. $3331.54. 



26 SUBTBAOTION. 

XBNTAIj bxbmcisbs. 

1. A boy had 75 cents and spent 37 cents; how mnch 
had he left ? 

2, Joseph bought ^0 peaches, gave 8 to John, and eat 
10; how many had he left ? 

S. A lady bought some tape for 25 cents, some needles 
for 15 cents, and some thread for 20 cents; how much less 
than a dollar did all cost ? 

^ The sum of two numbers is 32; one of them is 18; 
what is the other? 

5. John had 835, and earned $17 more. If he spend 
$22, how much will he have left ? 

6, The difference of two numbers is 19, and the greater 
is 56; what is the less ? 

7. A young man completed his college course at the age 
of 21, having taken 13 years for that purpose; how old 
was he when he entered college ? 

8, I sold a cow for $60, which was a loss of $12; what 
did I pay for it ? 

P. A boy lost 50 marbles at play, then bought 20, and 
found he had 45 ; how manv had he at first ? 

10, A horse was bought for $90 and sold for $122; what 
was the gain ? 

11, There are 93 scholars in 3 classes: 23 in the first, 
and 37 in the second; how many in the third? 

12, My watch cost $23. I paid $5 for repairing it, and 
then sold it for $43 ; what was my gain ? 

13, From a cistern containing 100 gallons, 46 gallons 
were drawn at one time, and 38 at another. How many 
gallons remained in the cistern ? 

H, A boy gave his watch and $12 for 2 suits of clothes 
worth $36. What was the value of the watch ? 
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WAITTMN AXJESCI8JB8. 

Ic A woman went shopping with $140 in her purse; 
and on her return she had only $65; how much did she 
spend ? Ans. $75. 

2, A cistern which holds 210 gallons, was filled in the 
morning, but at night there were but 50 gallons remain- 
ing. How many gallons had leaked out ? 

Ans. 160 gallons. 

3. In a certain village there were 587 men drafted for 
the army; but P96 were rejected by the surgeon. How 
many were taken ? Ans. 291 men. 

4' The less of two numbers is 6347, *nd their sum is 
15813.; what is the greater ? Ans, 9466. 

5. If Mrs. Andrew Johnson was 75 years old in 1880, in 
what year was she bom ? Ans. 1S05. 

6. The subtrahend is 919, and the minuend is 4813; 
what is the remainder ? Ans. 3694. 

7. A jeweller bought a watch for $96, and a chain for 
$38. He sold' both for $235; how much did he gain ? 

Ans. $101. 
S. Two men purchased a horse; one paying 320 dollars^ 
and the other 47 dollars less; how much did both pay ? 

A71S. 593 dollars. 

9. Arthur had 297 nuts in a basket. He put 85 in one 
bag and 79 in another; how many were left in the basket? 

Ans. 133 nuts. 

10. I sold a farm for $201860, thereby gaining $90990; 
Aow much did I pay for it ? Ans. $X10870, 

11. An auctioneer received furniture to the value of 
$7864, which he auctioned off in two lots, one for $4620.75, 
and the other for $3000; what was the loss on the furn^. 
ture? Ans: $2;ri.'^&. 



MULTIPLICATION. 

51. Multiplication is the process of taking one 
number ss many times as tliere are units in another. 

53. The Multiplicand is the number taken or mul- 
tiphed. 

53. The Multiplier is the number by which we mul- 
tiply. It Bhowa how many times the multiplicand ia taken. 

64. The Product is the number obtained by multi- 
plying. 

Note. — The mnltipllcand sod tlie multiplier are the Fattori at 
tlie product. Tlius. 6 and 3 are the faetoM of the product 18. 

55. The Sign of Multiplication is the obliqne 
cross, X, and is read times, or multiplied by. . When 
placed between two numbers it denotes that their product 
ia to be taken. Thua, 8x6 indicates that 8 is to be mul- 
tiplied by 6, or that 6 is to be mnltiplied by 8. 
Multiplication Tjiblb. 
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13 


15 


18 
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30 


33 36 
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8 


12 


16 
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24 
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tuins oiilj' oue fl^iircr 
4. till it l>e required to multiply 895 by 7. 

liti— After writiiiR tlie miiltiplipr under tbe lowest orde: 
(Uowd oDd draniDf.' a litif. ne begiii to niultipl;r M 
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the riglit. 7 times 5 

OPERATION. 
Multiplicand, 895 
Multiplier, 



4 



units are 35 units, which are equal to 3 tens 
and 5 units. We write the 5 in units' place, 
and reserve the 3 tens to be added to the 
product of the tens. Multiplying 9 tens by 
7 we get 63 tens, which increased by the 8 
tens reserved, give 66 tens, or 6 hundreds 



Product, 0205 
and 6 tens. We set down the 6 tens in tens* place, and reserve the 
6 hundreds to add to the next product. 7 times 8 hundreds are 56 
hundreds, plus the 6 hundreds reserved, make 63 hundreds, or 6 thou- 
sands and 2 hundreds. As we have no more orders to multiply, we 
put the 6 thousands and the 2 hundreds in their proper places. The 
resulting numl)er, 6265. is the required pr6duct. 

Proof. — If the product be the same when the multiplicand and 
the multiplier are interchanged, the work is correct. 

Wn ITTICN EXEKCI8E8. 

Multiply : 

2. 789 by 8. 

3, 897 by 9. 
i. 756 by 2. 



5. 676 by 3. 

6. 749 by 4. 

7. 876 by 5. 

8. 768 by 6. 

9. 789 by 7. 



10. 
11. 
12. 
13. 



4284 by 8. 
302G by 9. 
2008 by 7. 
8045 by 6. 
5327 by 5. 

15. 24654 by 5. 

16, 53407 by 6. 
n. 23247 by 7. 



18. 
19. 
20. 



51847 by 8. 
57432 by 9. 
37476 by 6. 

21. 578045 by 8. 

22. 974834 by 9. 
28. 375406 by. J 
21^. 9^7454 by 5. 
25. 905453 by 6. 



Case II. 
57. When the multiplier contains more than one 
figure. 

1. Find the product of 643 by 58. 



OPERATION. 

Multiplicand, G43 



Multiplier, 

1st paiiial 
product. 

'Jd partial 
product. 

Product, 
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Solution. — Having writ- 
ten the multiplier under the 
multiplicand, so that units 
stand under units, tens un- 
5144 = 643 X 8 der tens, etc., we begin at 
3215 = 643 X 50 ^^® right hand and multiply 

all the parts of the multi- 

37294 = 643 X 58 plicand, successively, byeack 

term of the multiplier. 8iiio« 



80 



MULTIPLICATION. 



IS8 is equal to 5 tens and 8 units, 58 times 648 must be equal to 6 
tens times 648 plus 8 units times 648. Having found 8 units times 
648 by tlie rule under Case I., to be 5144, we set it down as the first 
partial product. To find 5 tens times 648, we begin by multiplying 
B units by 5 tens, wliich gives 15 tens, or 150 units. Omitting the 
naught for units' place, we set down the 5 tens in tens' place and 
carry the 1 hundred to the next product. By multiplying the re- 
maining terms of the multiplicand by the 5 tens of the multiplier, 
and carrying as before, we obtain the second partial product, 82150 ; 
which is equal to 5 tens or 50 times 648. Now, by adding the par- 
tial products, 5144 and 82150, we find the entire product, 87294. In 
like manner we may find the product of any two numbers, being 
careful to place the first figure of each partial product under the 
corresponding figure of the multiplier. 



WBITTEX EXEBCISEa, 



Multiply: 

f^. 386 by 

5. 750 by 
i. 674 by 

6. 456 by 

6. 687 by 

7. 984 by 

8. 6307 by 

9. 9555 by 

10. 8616 by 

11. 4201 by 

12. 1187 by 

86. 290008 

56. 604082 

57. 615138 

88. 800739 

89. 9103256 
iO. 9400631 
41. 2935760 



31. 
52. 

74. 
69. 
95. 
88. 
44. 
75. 
63. 
99. 
55. 



18. 7648 

U. 2185 

15. 9311 

16. 8209 

17. 83672 

18. 21016 

19. 37804 

20. 765407 

21. 709857 

22. 650074 
28. 834765 



by 12009. 
by 351756. 
by 254715. 
by 700032. 
by 823906. 
by 746201. 
by 342007. 



by 325. 
by 204. 
by 679. 
by 123. 
by 840. 
by 189. 
by 506. 
by 257. 
by 340. 
by 457. 
by 518. 

^8. 

U^ 
45. 

46. 

47. 

48. 



24. 8759 

25. 3269 

26. 3587 

27. 9145 

28. 7352 

29. 5747 

80. 4382 

81. 26937 

82. 84132 
88. 73041 
84. 12345 

657984854 
696007453 
973895676 
475795834 
785747827 
807954369 
584476854 



by 3618. 
by 2943. 
by 7352. 
by 8024. 
by 3806. 
by 1789. 
by 2849. 
by 2582. 
by 4016. 
by 7364. 
by 6789. 

by 618. 
by 673. 
by 1087. 
by 2076. 
by 3476. 
by 4637. 
by 5728. 



MULTIPLICATIOK. 
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CONTRACTIONS. 

58. Contractions in multiplication are abbreviated 

methods of multiplying. 

i. Multiply 428 by 32. 

Solution.— The factors of 82 are 8 and 4, or'4 X4x2, or2x2x 
2X2X2. Hence, 428x82 = 428x8x4. 428x8=8424; and 
3424 X 4 = 13696. 

WBITTEX EXERCISES, 



2. 582 X 36. 

S. 635 X 72. 

i. 976 X 54. 

5. 783 X 24. 

6. 694 X 32. 

7. 641 X 16. 



8. 1745 X 63. 

9. 2695 X 45. 

10. 2146 X 96. 

11. 1794 X 144. 

12. 2563 X 132. 
18. 3586 X 120, 



U. 62816 X 121. 

15. 70432 X 108. 

16. 53006 X 99. 

17. 42315 X 84. 

18. 37640 X 42. 

19. 45607 X 132. 



59. Annexing a cipher to a number moves each of its 
digits one place to the left, thus converting units into 
tens, tens into hundreds, etc. ; which is the same as multi- 
plying the number by 10. Hence, to multiply a number 
by 10, we annex one cipher; to multiply it by 100, we 
annex two ciphers; and so on. 

ILLUSTRATIONS. 

1. Multiply 35 by 240. 2. Multiply 3500 by 240. 

OPERATION. OPERATION. 

35 

24 I 



140 
70 



35 


00 


24 





140 




70 





8400 



840000 
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w R I TT r. y nxEncisES, 

Multiply: 

S, 8607 by 10. \ 10, 98900 by 24000. 

^. 8038 by 100. 11. 63000 by 15000. 

5, 7415 by 100. 12, 70090 by 17500. 

6, 1706 by 200. | IS, . 10007 by 20060. 

7, 1679 by 300. , U, 90061 by 300000. 

8, 4164 by 120. i iJ. 60009 by 504000. 

9, 1482 by 350. 16. 791000 by 11700. 

T^XITED STATES CUREENCY. 

60* When one of the factors contains ce^its, or dollars 
(ind centSy multiply as in simple numbers. Point off two 
places from the right, in the product, and prefix the 
3ign $. 

1. What cost 42 tons of coal at $5.75 a ton ? 

ilPERATION. 

$5.75 

42 Solution. — If one ton cost $5.75, 42 tons will cot:t 

y\KC\ ^^ times $5.75, which is $241.50. Since the multipli- 
cand contains cents, we must point off two places in 
2300 the product. 



$241.50 



WniTTE N EXERC I 8 E S, 

2, What will 25 hogsheads of sugar cost at $75.80 a 
hogshead ? 

5, Multiply $3502.40 by 162. By 250. By 584. 
i. Multiply $4715.45 by 2405. By 810. By 675. 

6, Multiply $3010.25 by 16. By 198. By 487. 

6, What will be the cost of 144 yards of broadcloth at 
$8,75 a yard ? 



ttKITED STATES CURRENCY. 3B 

7. What is the Talno of 408 acres of land at *1T2.T5 an 
acre'' 

c^. ]\rr. Spenc'.M' l)oii;ilil 40 acres of land at 1300 an acre, 
aiicl 75 acres at ^2rV2.50 an acre. lie sold the whole at 
^4r35 an acre: how much did he gain? 

f^. If a yard of clotli cost ^2.25, what will IGO jiieces, 
^^ch containing 45 yards, cost ? 

10, How much is lost by selling at $4.25 a barrel, 1500 
t>a.Trels of flour that cost ^5.50 a barrel ? 



MBXTAT. l^Xr. JtCISES, 

1. What will T5 pounds of sugar cost at 12 cents a lb. ? 

2, At 3 cents apiece what will 80 oranges cost ? 
'>. What cost 137 pine-apples at 10 cents apiece ? 

Jt. How much will 9 yards of cloth cost at $2.45 a yard ? 
J. AVhat will a man spend in 5 days at the rate of $1.50 
u day ? 

6, From a piece of cloth containing 93 yards, a tailor cut 
^ suits of 10 yards each; how many yards had he left ? 

7. How many pounds in 6 loads of wheat, each load con- 
taining 20 bushels of 50 pounds each ? 

S. In an orchard there are 9 rows of trees, and 05 trees 
in each row; how many trees in the orchard ? 

9. A gentleman owing $176, gave in payment G shares 
of railroad stock worth $25 a share. How much does he 
still owe ? 

10. If I buy 8 barrels of pork at $15 a barrel, and sell it 
for $135, how much will I gain ? 

11. A boy earns $4.25 a week and pays 50 cents each 
day for his board, etc.; how much does he save in the 
week? 



S4 MtJLTlPLlCATlOK^. 

12, I sold 48 cords of wood at $5 a cord, ani fGeetT^a ill 
payment $180 cash, and the remainder io cloth. What 
was the value of the cloth ? 

13. How many pounds of cotton in 5 bales, each con- 
taining 350 pounds ? 

H, If one quart of peanuts cost 7 cents, what will 36 
quarts cost ? 

15. What will a man pay for 5 pounds of veal at 12 cents 
a pound, and 9 pounds of beef at 18 cents a pound? 

16. A grocer having 35 melons sold 16 of them, and 
then bought 4 times as many as he sold ; how many had he 
then? 

17. At $8 a barrel, what will be the cost of 5 loads, each 
containing 13 barrels ? 

WRITTEN EXERCISES, 

1, A fortune of $125000 is to be so divided that each of 
four sons will receive $5825; each of two daughters $3570; 
and the widow the remainder. How much will the widow 
receive? Ans. $94560. 

2, I bought 986 acres of cleared land at $64 an acre, and 
60 acres of woodland at $36 an acre. I then sold the whole 
at $50 an acre. Did I gain or lose, and how much ? 

Ans. Lost $12964. 

3, If an acre of city land cost $1425, and were sold for 
$1320, what would be the loss on 37 acres ? Ans. $3885. 

4' A merchant bought at one time 576 pounds of coffee, 
and at another 425 pounds ; what did it cost at 32 cents a 
pound? Ans. $320.32. 

5. A man sold 8 umbrellas that were worth 85 cents 
each, for $1.30 each. How much more than their real 
value did he receive? Ans. $3.60. 



MUI,TIPI,ICATI0N. S5 

(T. A grazier t)ought ^ calves at $14 each, and sold 63 
^f them at $16 each, and the remainder at $13 each. What 
lid he gain by the bargain ? Ans, $97. 

7. What amount of money will enable me to give $85.75 
to each of 354 laborers ? Ans. $30355.50. 

8. A drover bought 140 head of cattle in Texas at $36 a 
head, and sent them to New York at an expense of $350.65. 
They were then sold at a profit of $1002.50. What did he 
receive for the drove ? Ans. $6393.15. 

9. Bought 3 pieces of sheeting containing respectively 
25, 30, and 47 yards. The first cost 14 cents, the second 
15, and the third 12 cents a yard. What was the entire 
cost? Ans. $13.64. 

10. A farmer sold 74 barrels of apples at $5 a barrel, 44 
barrels of potatoes at $3.50 a barrel, and 32 tons of hay at 
117.75 a ton. What was the amount received ? 

A71S. $1092. 
11» The Presidents salary is $50000, and his cabinet 
consisting of 7 members, receive each $8000; what is the 
total salary of the President and his cabinet ? 

Ans. $106000. 
12. Two men are 860 miles apart. If they travel to- 
ward each other, one at the rate of 45 miles a day and the 
>ther 24, how far apart will they be in 12 days ? 

Ans. 32 miles. 
IS, In 1861 the national debt of Great Britain was 
kl33.55 for each person, and the population, 29344788. 
What was the national debt ? 

Ans, $3,918,996,437.40. 
14' A man worth $15840, received a legacy of $6000. 
He spent $4900 in traveling, and donated $3875 to a col- 
lege; how much money has he remaining ? 

Ans. $13085. 



DIVISION. 

01. IHvlHlon is the process of tiuding how many 
liiiicH one number is contained in another of the same 
kind, 

05J. The Dividend is the number to be divided. 

(13. 1'ho Divisor is the number by which we divide. 

04. 11ie Quotient is the result of the division. It 
hIiows how many times the dividend contains the divisor. 

65. 'i'ho Sign of Division^ -^, read divided hy, 
when placed between two numbers, indicates that the 
number before it is to bo divided by the one after it. 
Thus, the expression, G3 -f- 7, is read 63 divided by 7. 

SllOKT DIVISION. 

/. Let it be required lO divide 32540 by 5. 

OPUUATION. Solution. —Having written the divisor at 

Dividend ^^^^ ^*^^^ *'^ ^^^ dividend, with a curved line be- 

,„ , K \ *\<\K \(\ tween tlit»m, we be'jfin at the left to divide tbe 

dine rent parts of the dividend by the divisor. 

r'SOS ^"^^® ''* ^** "^^ ooiitaiueil in 3 tens of thousands 
any toi»s of tliousands limes, we divide 82 thou- 
Kaudn by 5. This vfives thousands for a quotient and 2 thousands 
for n rt»umiuder. Wo writo the 6 thousands under the thousands, 
liud to th*» r^uuuninjr !2 thousands we annex tbe n<xt term, which is 
5 Uwndrt»ds. \) thousands and 5 hundreils are equal to 25 hundreds. 
ti i» iH>nt«h\tHi in 55 hundretis 5 bundrt»ds times. Since there is wo 
r«*maindor. and^ino^ 4 is less than 5, there are no tens in the quotient. 
\W, lhfWfow» >Yritf» iu the place of tens, and annex the following 

36 



LONG DIVISION. 
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»nn to the 4 tens, making 40 units. Dividing 40 units by 5 we ob- 
ain 8 units, which i/e place in the quotient under units. Hence tlie 
kurnber 6508, being *ihe sum of all the partial quotients obtained by 
ilviding the parts cf the dividend by the divisor, is the required 
quotient. 

Proof. — Multiply the quotient by the divisor, and to the product 
add the remainder. If the result be equal to the dividend, the work 
is correct. 



Divide: 
^. 605 by 5. 
3. 786 by 6. 
I 612 by 7. 
0. 872 by 8. 
6. 206 by 9. 



WRITTEN EXEBC I SJUS . 



7. 43253G by 8. 

8. 405252 by 9. 

9. 344688 by 2. 

10. 478354 by 3. 

11. ]07425by 4. 



12. 741107808 by 7. 

13. 456904117 by 8. 
U. 741018207 by 9. 

15. 746784320 by 5. 

16. 402084009 by 6. 



LONG DIVISION. 



1. Let it be required to divide 50289 by 372. 

Solution. — Since 872 is not contained 
in 5 tens of thousands, or in 50 thousands 
any thousands times, there are no thou- 
sands in the quotient. Annexing the 
next term, 2 hundreds, we have 502 
hundreds. 372 is contained in 502 hun- 
dreds 1 hundred times, with a remainder. 
Write the 1 hundred in the quotient, 
and multiply the divisor by it, subtract- 
ing the product from the 502 hundreds. 
This gives for remainder 130 hundreds ; 
to which we annex the next term, 8 tens, 
making 1308 tens for the next partial dividend. The quotient of 
1308 tens by 372 is greater than 3 and less than 4 ; hence there are 
3 tens in the quotient. Multiplying 372 by 8 tens, we have 11 J 6 tens, 
and this taken from 1808 tens, leaves 192 tens ; to which we annex 
the next term, 9 units, making 1929 units. 372 is contained in 1929 



OPERATION. 
Divisor. Dividend. Quotient. 

372 ) 50289 ( 135 
372 

1308 
1116 

1929 

1860 

Remainder, 69 



38 DIVISION. 

units 5 times, witli a remainder. Writing the 5 units in the quotient, 
and multiplying and subtracting as before, we obtain the remainder, 
69. Hence the quotient is 1 hundred, 8 tens, and 5 units, or 185, with 
a remainder of 69. 

Note. — Tlie method of proving long division is the same as that 
(or short division. 

WRITTEN EXEBCISES. 

Divide : 

2. 879420 by G4. 12. 431651423 by 921. 
S. 796425 by 75. 13. 427850017 by 999. 



U. 1316740006 by 8U. 

15. 9205639995 by 276. 

16. 2348:27206 by 1047. 
17: 764106347 by 5943. 

18. 541224807 by 6481. 

19. 684124206 by 5398. 

20. 541307650 by 4766. 

21. 984356401 by 2034. 



^. 492630 by 66. 

5. 843255 by 87. 

6. 943079045 by 535. 

7. 633576807 by 493. 

8. 476958421 by 207. 

9. 897435804 by 356. 

10. 116418209 by 627. 

11. 896047040 by 770. 

22. 456087654 by 75979. 
28. 864207979 by 79672. 

24. 7464804605 by 296489. 

25. 1700095084 by 346845. 

26. 0467807008 by 374817. 

66. Contractions in division are abbreviated meth- 
ods of dividing. 

1. Divide 1404 by 36, using factors. 

OPERATION. 

36 = 9 y 4 

Solution.— The factors of 36 are 9 and 4. By 

4 ) 14:U4 dividing the dividend by 4, and the quotient thus 

9 ) 351 obtained by 9, we obtain the true quotient. 1404-5- 

L 4 = 351 fours. 351 fours -i- 9 = 39 ihirty-met. 

39 Hence 86 is contained in 1404, 89 times. 



UNITED STATES CURRENCY. 39 

^. Divide 1162 by 42, using the factors 3, 7, and 2. 

OPERATION. Solution.— Since tbe fac- 

^ V ^^e^ tors of 42 are 8, 7, and 2, we 

1 divide by each in order. 1162 

7 ) 387 1 -I- 3 = 387 threes and a re- 

o\K5 2X3 = 6 mainder of 1 unit ; 887 threes 

-f- 7 = 55 twenty -ones and a re- 

27.. .1 X 3 X 7 = 21 mainder of 2 threes, or 6 units; 

Rem. 28 65 twenty-ones ^- 2 = 21 forty- 
twos and a remainder of 1 
tweiUy'One, or 1 X 8 X 7 = 21 units. Add the partial remainders, 
1 ^. 6 -I- 21 = 28. Hence, 42 is contained in 1162, 27 times, with a 
^remainder of 28, 

3. Divide 3782 by 400. 

OPERATION. Solution. — Cut off the two ciphers in the 

4 I 00 ) 37 I 82 divisor, and the two terms at the right of the 

dividend; then four hundreds are contained in 

"ioTT 87 hundreds, 9 times, with a remainder of 1 
Jiundred; this 1 hundred + 82, tlie portion cut 
off = 182. Thus, 8782 -j- 400 = OJJf. 

WRITTEN EXERCISES. 

Divide : 



i. 16848 by 36. 

5. 15225 by 125. 

6. 26656 by 49. 

7. 79645 by 56. 
B. 90374 by 124. 



9. 45113 by 200. 

10. 37341 by 520. 

11. 98465 by 2000. 

12. 15640 by 860. 
IS. 72034 by 27000. 



UNITED STATES CURRENCY. 

67. Reduce the dividend to cents if necessary, and 
divide as in simple numbers. The quotient will be the 
answer in cents; which may be reduced to dollars and 
cents by placing the separating point two places from the 
right. 
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DXYiaioir. 



When both dividend and divisor are i^, currency, reduce 
each to cents if necessary, and divide as in simple num- 
bers. The quotient will be the required number. 



ILLUSTRATIONS. 

1, Divide $402 equally among 25 men. 

2. How many barrels of flour at $H.25 per barrel, can 
be purchased for $528 ? 

i. 2. 

25 ) $402.00 ( $16.08 $8.25 ) $528.00 ( 64 barrels. 
25 4950 



152 
150 

200 
200 

Divide : 

3. $793.52 by 56. 

-^ $3924.72 by 237. 

6. $30220 by 540. 

6. $75612.58 by 784. 



3300 
3300 



7. $299.64 by 33 cents 

8. $45.99 by 21 cents. 

9. $45038.75 by $18.7^ 
10. $1104.00 by $36.80. 



4»» 



MENTAL REVIEW. 

1, If 25 sheep cost $200, what will one cost ? 

2. A farmer bought a wagon for $99, paying in has vA 
Mia ton; how many tons of hay did he require ? 

S, For $216 how many barrels of pork can be bought at 
$8 a barrel ? At $4 ? A t ^1 G ? 

4- If 9 apples are worth l.')5 chestnuts, how many chesV 
nuts is 1 apple worth ? 1 J apples ? 



WIKTAL RETIEW. 41 

5, If 147 cents be divided among 7 boys, how many 
cents does each receive ? 

6, If 5 pounds of coffee cost 45 cents, what will 8 
pounds cost? 12? 15? 20? 

7, AVliat will be the cost of IG dozen of eggs, if 9 dozen 
cost 90 cents ? 54 cents ? 72 cents ? 

8, If 24 apples are worth 8 oranges, how many apples 
are 18 oranges worth ? 25 oranges ? 

9, If 8 barrels of flour cos't $72, what will 4 barrels 
cost ? 11 barrels ? 6 barrels ? 22 barrels ? 

10, A boy earned 75 cents in 15 days; how much wili 
he cam in 20 days ? 25 days ? 9 days ? 

11, A man travels 30 miles fu 6 liours; how far will he 
travel in 14 hours ? 16 hours ? 32 hours ? 

i^. Ho:7 many melons can be bought for 75 cents, at 
the rate of 4 for 60 cents ? 3 for 25 cents ? 

13. What must I pay for 12 pounds of beef, if 5 pounds 
cost 80 cents ? For 8 pounds ? 

H. If 7 pounds of sugar cost 91 cents, what will 13 
I)ounds cost ? 10 pounds ? 8 pounds ? 

15. How many hundredweight of hay can I buy for $65, 
if 15 hundredweight cost $75 ? 

16. If 9 pigs are worth $63, what will 19 pigs cost ? 

17. If a man require 100 days to build 25 rods of fence 
Iiow long will it take him to build 17 rods ? 

18. If for 8 meals 8 soldiers have 64 pounds of mea* 
equally divided among them, how many pounds will each 
receive for one meal ? 

19. If a steamship make 54 miles in 3 hours, how lon^ 
will it tak^s her to make 90 miles ? 126 miles ? 72 miles T 

20. If 8 benches are sufficient to accommodate 120 be vs. 
how many benches will be required for 450 boys ? 



42 WRITTEN REVIEW. 

21. If 130 walnuts be equally divided among 13 boys, 
bow many will 5 of them receive ? 9 ? 11 ? 

22, What will 13 sheep cost at the rate of 60 sheep for 
$150 ? 16 sheep ? 35 sheep ? 

2S. Paid $35 for 5 barrels of flour. At the same price, 
what will 25 barrels cos^ ^ 

2Jf, How many barrels of flour at $9 a barrel, are equal 
in value to 27 yards of cloth at $3 a yard ? 

25. How many pears at 5 cents apiece, can I get for 85 
apples worth 2 cents apiece ? 

26. If 6 men dig a ditch in 35 days, how many men will 
do it in 7 days ? In 14 days ? In 42 days ? 

27. If it take 15 yards of cloth to make 3 suits of 
clothes, how many yards will 9 suits require ? 

28. When peaches are sold for 50 cents a basket, how 
many baskets must be given in exchange for 5 cords of 
wood at $3 a cord ? 

29. If 7 firkins of butter are worth $84, how many 
barrels of cider at $3 a barrel, will 4 firkins of butter buy ^ 

SO. How many quarts of milk at 5 cents a quart, will 
pay for 15 pounds of sugar at 8 cents a pound ? 



-<*v- 



^A^RITTEN REVIEW. 

/. In how many days will a ship sail 7950 miles, if it 
sail 150 miles a day ? Ans. 53 days. 

2. A man owing $8637, gives in payment 32 acres of 
land valued at $26 per acre, and $3500 in cash ; how much 
remains unpaid ? Ans. $4305. 

S. I bought 14 barrels of pork at $12 a barrel, and sold 
vt for $164; how much did I gain or lose per barrel ? 

An$- Lost $1 per barrel. 



WRITTEN REVIEW. /S 

4' A lady paid 1300 for a piano, $56 for a sofa, and .^18 
for an easy chair; how much less than three times 120^. did 
all cost ? Ans. $2%6. 

5. How many gallons of molasses at 45 cents a gallon, 
will pay for 86490 pounds of butter at 25 cents a pound ? 

Ans. 48050 gallons. 

6. John and Peter started from home together and 
travelled in opposite directions. John travelled at the rate 
of 19 miles a day, and Peter at the rate of 27 miles a day; 
how far apart were they in 37 days? Ans. 1702 miles. 

7. A farmer sold 356 oxen at the rate of 6 for $192. 
What did he receive for them ? Ans. $11392. 

8. How much can a person earn in 3 years, if he earn 
$120 in 24 days ? A71S. $5475. 

9. An estate of $50607 was left to a family of 4 brothers 
and 9 sisters. The brothers having given up their share to 
the sisters, how much did each of the latter receive ? 

Ans. $5623, 

10. A K)gshead containing 63 gallons of molasses was 
bought fcr 54 cents a gallon. 6 gallons leaked out, and 
the rest was sold at a gain of 8 cents per gallon. What 
was the selling price ? Ans. $35.34. 

11. A farmer wishes to exchange 200 bushels of oats at 
36 cents a bushel, for flour at $8 a barrel. How many bar- 
rels will -he receive ? Ans. 9 barrels. 

12. If 34 persons consume 1 67 pounds of flour every day, 
how long will 13694 pounds last them ? Ans, 82 days. 

13. What number subtracted 18 time? trom 97632, will 
leave 2232 as a remainder ? Ans. 5300. 

J4' A gentleman whose salary is $1800, saves $340 every 
year. What are his daily expenses ? Ans. $4. 

15. The sum of two numbers is 564, and their differen<^ 
in 126 ; what is their product ? Ans. 75555- 
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Itf. What number must be multiplied by 102 to product 
110670? A71S. 1086. 

17. From what number can 251 be subtracted 405 time^ 
and leave a remainder of 73 ? Atis. 101728. 

18. How long would it take a railway train to go from 
New York to San Francisco, 3300 miles, at the rate of 20 
miles an hour? Ans. 165 hours. 

19. What will 5 gross of eggs cost at 29 cents a dozti^. 
(12 dozen = 1 gross) ? A^is. $17.40. 

W. How many horses worth $124 apiece can be tor.ght 
for 32 oxen at 174 each, 45 cows at $57 each, 235 sheep at 
14 each^ and $4543 cash ? Ans. 34 horses. 

21. A's income is 6 times B^s; E's income '3 4 times C's; 
and C^s income is $2425. What i& tbe^r entire income? 

Ans. $70325. 

22. A man travels due north ^or 3 days at the rate of 49 
miles a day. He then ieturus on his path at the rate of 
36 miles a day; how far ^s he from the starting point at 
the end of 12 days ? Ans. 9 miles. 

2S. How many yards of muslin at 15 cents a yard must 
be given in exchange for 75 bushels of oats at 47 cents a 
bushel? Ans. 235 yards. 

24. At the rate of 37 miles a day, liow long will it takv 
a man to walk from Chicago to San Francisco, a distance 
of 2442 miles ? Ans. OQ days. 

25. A man having $7603, paid out all but $1735 in 9 
weeks. What was tlie average amount paid out each week ? 

Ans. $6C*''. 

26. Sold for $6817, a quantity of wood tlmt cost $4J12, 
thereby gaining $5 a cord. What was the cost per cord ? 

Ans. $12. 

27. Bought 54 barrels of flour for $324. For what must 
it be told ft barrel to gain $162 ? A7is, 



PROPERTIES OF NUMBERS. 

68. The ^ropen^tles of Jiuinbers are those qualk 
ies or elements which neceRsarily belong to numbers. 

69. An Mven Nu'tnher Is a number that is fexactly 
divisible by 2. 

All numbers whose uu*: f.gure is 0, 2, 4, 6. or 8, are even. 

70. An Odd IftVjnher is a number that is not ex- 
'-ctly divisible by *!; 

All numbers '«»'Iiooe anit figure is 1, 3, 5, 7, or 9, are odd. 

71. A Prime Number is a number that has no 
integral fcctors except unity and itself; as 2, 3, 7, 13, 
23, 31 

72. A Composite Niunher is a number that has 
other integral factors besides unity and itself. Thus, 24 
^s a composite number; because 24 = 8 x 3, 6 X 4, or 
12 X 2. 

73. The Factors of a composite number are the 
(lumbers which, when multiplied together, will produce 
it; as, 3 and 5 are the factors of 15. 

FACTORING. 

74. Fdctoritig is the operation of separating a num- 
ber into its integral factors. 

45 
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OBAL EXEBCI8E8. 

I. What are the factors of 6 ? Of 8? Of 16? Of 39? 
Of84? Of63? Of75? 

^. What are the prime numbers from 10 to 43 ? From 
27 to 95 ? From 37 to 51 ? 

3. What are the composite numbers from 23 to 51? 
From 47 to 64 ? 

4. Mention the odd numbers between 19 and 31; 73 
and 87 ; 45 and 61. 

5. Mention the even numbers between 201 and 237; 
'506 and 532. 

6. What are the prime factors of 21 ? Of 51 ? Of 95 ? 

7. What are the composite factors of 24 ? Of 54 ? 
5. Give both the prime and composite factors of 42. 

9. What prime factors are common to 39 and 78 ? 

10. What composite factors are common to 24 and 96 ? 

II, What factors are common to the sum and difference 
of 60 and 120 ? 

12. What is the greatest composite factor of 120 ? 

OPERATION OF FACTORING. . 

1, Let it be required to separate 420 into its prime 

factors. 

OPERATION. Solution. — Since the prime number is eyes, we 

420 divide it by 2, the least prime factor ; and the quotient 

we also divide by 2, whicb gives an odd number for 

'^lO result. This result we divide by 3, its least prime 



2 
2 
3 
5 



•iQr factor. We observe that the last quotient, 85, has 
for its prime factors 6 and 7. Having divided by 5, 



36 we obtain 7 for result. As 7 is not divisible, it must 
~ be a prime factor of the given number. Hence, the 
divisors 2, 2, 8, 5, and the last quotient 7, are all the 



prime factors or divisor q^ 420 ; tl^at ij*.420=^2X^X?X§X7. 



GREATEST COMMON DiVlSOfi, 4? 

> 

WRITTEN EXJEMC ISJES, 

Eesolve the following numbers into their prime factors: 



2. 24. 


8. 64. 


U. 112. 


^^. 378. 


S. 65. 


9. 84. 


i5. 128. 


21. 450. 


4. 40. 


10. 72. 


16. 154. 


^^. 486. 


I 5. 88. 


11. 78. 


i7. 165. 


^5. 504. 


^' 6. 48. 


1^. 60. 


i^. 360. 


24. 726. 


7. 36. 


i^. 99. 


19. 160. 


^5. 1155. 



GEEATEST COMMON DIVISOE. 

7 6. An JExact Divisor of a number is a number 
"that will divide it without a remainder. Thus, 4 is an 
^xact divisor of 32. 

76. The Greatest Common Divisor of two or 

:inore numbers is the greatest number that exactly divides 
^ach of them. Thus, 6 is the greatest common divisor of 
18 and 42. 

NoTB. — A common divisor of tlie divisor and the dividend, is also 
a divisor of the remainder ; and a common divisor of the remainder 
and divisor, is also a common divisor of the dividend. Thus, the 
common divisor 2, of the divisor 6 and the dividend 82, is also a 
common divisor of the remainder 2. 

OM4-i^ exercise's. 

1. Name two exact divisors of 6. Of 8. Of 12. Of 
32. Of 50. 

2. Name three exact divisors of 48. Of 16. Of 96. 
Of 42. 

S. What number is an exact divisor of 52 ? Of 91 f 
Of 49 ? 



Jf. Name all the exact divisorsi rl if^^ Of 25. Of 6$. 

5. What divisors are ccmmcn td ?iO and 3C ? To 35 
and 105? To 24 and 60 ? 

6\ AVhat are tlie prime factors of 60 ? Of 80 ? Of 50: 
Of 70 ? Of 25 ? Of 45 ? 

7, What prime factors are common to 30 and 60 ? 

S. What is the greatest common divisor of 12 and 18 ? 
Of 24 and 48 ? 

9, What two numbers will exactly divide 20 and 40? 
Their sum and difference ? 

10, What is the greatest common divisor of 26, 52, and 
91? 

11, Find the greatest common divisor of the sum and 
difference of 36 and 90. 

12, What is the greatest divisor commor \o 99 and 121 ? 

Case I. 

77. When the nniiiberG are siii^ll and can be 
easily factored. 

In the first method of this case, we find the common 

factors and take their product. 

1. Find the greatest common divisor of 48, 72, and 120. 

OPERATION. Solution. — Having written the numbers as 

48 72 120 ^° ^^® margin, we observe that 2 is a factor of 

each. It is, there for<*, a factor of the greatest 



o 



2 
2 
3 



24, 36, 60 common divisor. 



12 18 SO The quotients mny also be divided by 2 as a 
* ' common factor. The second set of quotients 



6, 9, 15 also have 2 for pi. common factor. We divide 
"2 3 5 the next set of quotients by their common fac- 
tor 8, and thus obtain for the last quotients, the 
prime numbers 2, 8, 5. Hence, th'^ numbers, 2, 2, 2, and 8, being 
all the common factors, their product, 24, will be the greatest com- 
mon divisor. 



OREATESt COMMOir DIVISOR. 
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WBITT EN EXJSBCISJE8, 

What is the greatest common divisor of : 



^, 10, 30, and 40 ? 

S. 24, 32, and 56 ? 

4. 16, 48, and 64 ? 

5. 25, 65, and 7*5 ? 

6. 120, 360, and 480 ? 

7. 272, 288, and 396 ? 

8. 96, 144, and 504 ? 
^. 504, 546, and 648 ? 



iO. 640, 320, and 480 ? 

ii. 392, 504, and 648 ? 

7i?. 180, 320, and 342 ? 

13, 900, 468, and 342 ? 

i4. 126, 210, and 262 ? 

i.5. 144, 720, and 360 ? 

16. 165, 242, and 726 ? 

i7. 330, 420, and 660 ? 



18. 924, 1210, and l'G83 ? ^7W. 11. 

iP; 1365, 2340, and 3549 ? ^/i^. 39. 

m 1287, 2079, 4488, and 6384? Ans. IL "^ 

21. 2898, 3588, 3795, and 3910 ? ^?i5. 23. 

:^^. 7020, 8316, 9126, and 10773? Ans. 27. 

The second method in this case is to resolve the num- 
bers into their prime factors, and take the product of 
their common factors. 

1. Find the greatest common divisor of 48, 72, and 120. 



OPERATION. 

48 = 2X2X2X2X3 

72 =2X2X2X3X3 

120 = 2 X 2 X 2 X 3 X 5 

2X2X2X3 = 24 



Solution. — The factors of 48 
are 2, 2, 2, 2, and 3; the factors 
of 72 are 2, 2, 2, 3, and 8; and 
the factors of 120 are 2, 2, 2, 8, 
and 5. We see that 2, 2, 2, and 
8 are all the prime factors com- 



mon to the three given numbers; 
hence, their product, 24, is the greatest common divisor. 

WMITTEN EXERCISES. 

Find the greatest common divisor of : * 



2. 6, 9, and 27. 

3. 8, 16, and 24. 

4. 10, 40, and 60. 

5. 24, 32, and 56. 

6. 16, 48| and 64. 



7. 25, 65, and 75. 

8. 36. 48, and 72. 

9. 88, 99, and 154. 

10. 24, 40, and 64. 

11. 65, 78, and 117. 
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Case II. 

78. When the nambers are large and cannc 
readily factored. 

1, Find the greatest common divisor of 316 and 66 

OPERATION. . Solution. — ^We divide 6< 

316 ) 664 ( 2 316, the divisor 316, by the re 

^32 der 32, the divisor 32, by t) 

mainder 28, and the divisor \ 

32 ) 316 ( 9 the remainder 4, and obtain : 

288 mainder. Now, the greatest 

mon divisor of 316 and 664, i 

28 ) 32 ( 1 f]ie greatest common divisor 

28 and 816 (76) ; and the gr 

— common divisor of 82 and \ 

% ) 4io y i j^jgQ ^Q greatest common d 

28 of 28 and 82; but the greatest 
mon divisor of 28 and 82 
hence, the greatest common divisor of 816 and 664 is 4. 

WRITTEN E XERCISE8. 

"Vhat is the greatest common divisor of : 



7. 1728 and 1872 ? 

8. 364 and 584 ? 

9. 826, 1372, and 41! 

10. 2040, 8476, and 4$ 

11. 2192, 1456, and 1^ 



k^. 320 and 496 ? 
S. 972 and 624? 

4. 420, 240, and 540? 

5. 324, 672, and 720? 

6. 1203, 2406, and 4812 ? 

LEAST COMMON MULTIPLE. 
79. The Least Common Multiple of Ui 

more numbers is the least number which is a mnltif 
each of them. Thus, 24, 48, and 72, are each a con: 
multiple of 2, 3, and 4 ; but 12 is their least cone 
multiple. 

OMAL EXE'MCISES. 

1, What numbers between 3 and 41 are exactly divi 
by 5 ? By 6 ? By 8 ? By 9 ? 

2. What numbers less than 60 are exactly divisibl 
S? Bj6? By9? Byl2? 



LEAST COMMON MULTIPLE. 51 

3. What multiple is common to 5 and 6 ? To 9 and 11 ? 
D 8 and 3 ? To 7 and 12 ? To 6 and 7 ? 
^. What is the least common multiple of 3 and 7 ? Of 
and 9 ? Of 4 and 11 ? Of 9 and 4 ? 

5. What is the least common multiple of 4 and 6 ? Of 
and 12 ? Of 8 and 12 ? Of 24 and 84 ? 

6. Name at least four numbers of which 3 and 4 are 
3tors. 2 and 5. 6 and 7. 2 and 3. 

7. By what prime factors can 63 be divided ? 56 ? 48 ? 

8. Name at least three common multiples of 8 and 9. 

9. Mention three numbers of which 2 and 3 are factors. 

10. Find at least four common multiples of 3 and 5. 

11. What is the least common multiple of 6 and 12 ? 
4 and 10 ? Of 5 and 30 ? 

WRITTEN BXBItC I8E8, 

1. Find the least common multiple of 16, 20, and 30. 

OPERATION. Solution. — The least common multiple 

= 2y2x2x2 cannot be less than the largest number, 30, 

o >y/ 9 v '^ since it must contain 30. Hence, it must 

A A contain all the prime factors of 30, which 

= /O X o X O are 2, 3, and 5. But the least common 

Itiple of 30, must also contain all the prime factors of each of the 
er numbers* Now, since the prime factor 2, of 30, is common 
3 to 20 and 16, we omit it, and annex the factors 2, 2, and 2 to 
>se of 30. The series 2, 3, 5, 2, 2, and 2 are all the prime factors 
the given numbers, and their product, 240, is the least common 
Itiple of the given numbers. 

SECOND METHOD. 
Find the least common multiple of 16, 20, and 30. 
•PEBATiON. Solution. — Having placed the numbers in a 

1 () 20 30 horizontal line, we see that 2 is a factor of each 

^ of them. It is, therefore, a factor of the least 

o, 10, 15 common multiple. Continuing to divide the 
4 5 15 quotient by the factors 2 and 5, we obtain the 

— ~ ~ ~ numbers, 4, 1, and 3, which, being prime to one 

*' ' another, are the last (]iuotients. The factors of 
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ihe given numbers are 3, 2, 5, 4, and 3 ; and tbclr product, 240, is ' 
the least common multiple. 

Find the least common multiple of: 



2. 60, 40, and 90. 

5. 24, 56, and 84. 
4. 17, 59, and 85. 
J. 48, 72, and 81. 

6. 240,120,and260. 
r. 960,690,and810. 

8. 30, 42, and 72. 

9. 32, 40, and 25. 

10. 60, 12, and 63. 

11. 56, 49, and 77. 



12. 54, 108, and 207 .'.... ^r^. 248^ 



4^ 



13. 27, 216, and 414.... 

U. 291, 485, 679 ' 

16. 33, 39, 77, 91, 143.'. . 

16. 34, 38, 85, 95, 323.< . 

17. 87, 203, 231, 319.... 

18. 51, 69, 85, 115, 391. . 

19. 14, 34, 35, 85, 119... 

20. 102, 114, 255, 285, 232 

21. 12, 18, 30, 48, 16 ...Ans. 



«i 



it 



a 



i< 



<< 



<( 



496fc. 
10185. 
3003. 
3230. 
6699. 
5865. 
1190. 
9690. ^ 
720. 



CANCELLATIOJN\ 



80. Cancellation is the process of abridging opera 
tions in division by rejecting equal factors from both 
dividend and divisor. 

1. Divide 32 X 96 by 12 X 16. 

IST OPERATION. SOLUTION.^-HaviU^ 

32 X 96 $x4xl(}X$Xt y^niten ibe numliers 



= 10 that constitute ibe 
dividend above a line 



12X16 $X^X$X$ 

and those tbat constitute the divisor below it, resolve eacb of tbe 
numbers into its respective factors. After rejecting equal factora 
from both dividend and divisor there remains the factor 16 im tbe 
dividend. Hence, the quotient is 16. 

IJD OPERATION. SOLUTION. —Since 12 will divide both 96 in the 

dividend and 12 in the divisor, reject 13 as a factor 
from both, retaining the factor 8 in the dividend. 

= 16 In the same manner reject the factor 16 from both 
dividend and divisor, leaving the factor 3 in the 

There remain the factors 8 and 3 in the dividend, wUoM 



2 8 

$tx 

It xU 



dividend. 

product is the required quotient. 
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WRITTISN EXJEMCZaJES, 

2. Divide 24 x U x 16 by 6 X 7 X 32. Ans, 4. 

S, 'Divide 20 x 48 X 10 by 96 X 8 x 4. Ans. 3f 

4. Divide 25 X 120 X 10 by 80 X 40 X 4. Ans. m, 

5. Divide 45 X 63 X 28 by 9 X 126 X 56. Ans. \\. 

6. Divide 60 x 39 x 15 by 120 X 78 X 30. Ans. I. 

7. Divide 27 X 35 X 48 X 58 by 29 X 56 X 18 X 30. Ans. 4. 
S. Divide 24 x 36 X 69 x 75 by 23 x 50 x 72 x 45. Ans. 1 . 
9. Divide 13x19x17x20 by 17x260x4x361. 

10. Divide 81x95x44x72 by 19X18X15X27. ' 

Ans. 176. 
IJ. DividellXl5xl9x27x28 by 12X22X45X49X67. 

A71S. ^V' 

1^. Dividel3x25x51x48x44by 17X32X55X65X81. 

Ans. |. 

IS. Divide 15x14x18x38x4x65 by 8x13x19x21 
X 25X36. Ans. 1. 

U^ Divide 35X25X64X57X63X78X99 by 18x21x27 
X 50X62X55X76. Ans. 14. 

WRITTEN REVIEW. 

1. If it require 15 men, working 10 hours a day for '^4 
(lays^ to do a certain work, how many men, working 8 hours 
a day for 50 days, would be required to do the same work ? 

^. Find three numbers less tlian 150, wliich are mul' 
tiples of 16 and 24. 

3. How many tubs of butter, eacli containing 45 pounds, 
worth 30 cents a pound, will cost the same as 25 barrels of 
sagar^ each containing 300 pounds, at 10 cents a pound ? 

4. The minuend is the L. C. M. of 108 and 144; the 
wbtrahend is the G, C. D, of 108 and 144; find the tv 
mainder. Ans, 396, 



/ 
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5. I can buy a number of cows at $60 each, sheep at $12 
each, and hogs at $18 each ; what is the least sum of money 
that will pay for them ?j 

6. Find the least number which, when divided by 5, 8, 
9, 7, or 4, will leave 3 as a remainder in each case. 

7. There are three tanks holding, respectively, 1500, 
2550, and 3000 gallons. What is the capacity of the 
largest vessel that will exactly fill them if emptied into 
them an exact number of times ? 

8. Divide 39 X 5 x 84 X 36 by 75 X 26 X 96 X 7, and 
multiply the quotient by 20. 

9. How many dozen of eggs, at 33 cents per dozen, can 
be exchanged for 495 pounds of sugar at 12 cents a pound? 

10. Find the length of the longest curb-stones that will 
exactly fit each of tlirefe strips of sidewalk, the first of which 
is 546 feet long, the second 588 feet, and the third 1134 feet. 

11. What three numbers between 170 and 850 have the 
same G. C. D. as these numbers ? 

12. In a certain house there are four rooms whose widths 
are, respectively, 51, 45, 30, and 33 feet. What is the width 
of the widest carpeting that will exactly fit each of them ? 

13. The L. C. M. of 95, 5, 7, and another number prime 
to each of them, is 5320; what is the other number ? 

IJf., What is the least sum of money with which I can 
buy oxen at $16 each, or cows at $36 each, or horses at $45 
each, and spend all my money each time ? Ans. $720. 

15. Find the G. C. D. and also the L. C. M. of 44, 99, 
33, and 77. 

16. How many days' work, at $1.25 a day, will pj^y for 
65 bushels of corn, at $.50 a bushel ? Ans. 26. 

17. The G. C. D. of two numbers is 15, and their 
L. C M. is 90, Find the numbers. 



FRACTIONS. 

81. A Fraction is ono or more of the equal parts 

of 11 unit. 

83. Fractions may be divided into two classes: com- 
mon fractions and decimal fractions. 

83. A Common Fraction is one in which the 
unit is divided into any number of equal parts. 

84. A comm07i fraction is expressed by two numbers, 
one written above the other, with a short line between 
them; as, -| expresses 4 fifths. 

85. The Denominator of a fraction denotes the 
number of equal parts into which the unit is divided. It 
is written below the line. 

8G. The Numerator of a fraction denotes the num- 
ber of equal parts taken. It is written above the line. 

87. Common Fractions are divided into three classes: 
Simple, Compound, and Complex, 

88. A Simple Fraction is a fraction having a 
single integral numerator and denominator; as, f ; J. 

89. A Proper Fraction is a simple fraction whose 
value is less than a unit; as, i\ ^. 

90. An Improper Fraction is a simple fraction 
whose value is equal to or greater than a unit; as, f ; ^^ 
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FRACTIONS. 



91. A Compound Fi*action is a fraction of a 
fraction; as, J of |; ^ of |. 

93. A Complex Fraction is a fraction whose 
numerator, or denominator, or both, are fractional; as, 
6. joff , 4 X 1| X I 
J ' tV of H' 2i X i X H' 

93. A Mixed Nwmher is a whole number and a 
fraction united; as, 9^; 7 J. 

EXERCISES, 



Read the following fractions and mixed numbers 



1. 


h 


9. 


\- 


2. 


h 


10. 


h 


3. 


h 


11. 


f 


4- 


i- 


12. 


8 


6. 


1- 


13. 


i- 


6. 


i- 


u. 


f. 


7. 


h 


15. 


^• 


8. 


+. 


16. 


h 



17. j%. 

18. H. 
10, ^^. 

20. -jV 

21. ^. 

22. j\. 

23. -j^. 

24. ■^\. 



25. |. 

26. |. 

/^/T. -J. 

31. |. 

5^. 4. 



55. 
3Jf. 
35. 
36. 
37. 
38. 
30. 
Jfi. 



1 6 

fi 

1 6 

li 

22 



4^. tVV 
^^. iff 

4^. tt*. 



51. 8i 

55. 6| 

56. .Z\ 



Express by figures : 

One third. Two eighths, Five sevenths. Two fifths, Four 
ninths, Five eighths. Three fourths. One ninth. Four 
elevenths. Five sixths, Seven eighths, Seven fifteenths, 
Nine twentieths. Three tenths, Six thirteenths. Nine 
tenths. Eleven thirty-thirds, Sixteen seventy-fifths, Fifty- 
one sixty-ninths, Twenty-four sixty-sevenths. Thirteen 
fourteenths. Forty-nine fiftieths. Sixty-two eighty-fourths, 
Ninety one-hundredths, Eighty-six one hundred twen- 
tieths, Nine sevenths, Six sixths, Thirty-two elevenths. 
Eighty-four fortieths, Thirty-seven twenty-sixths, Ouo 

\iudred one eighty-fifths. 
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EEDUCTION. 

94. Reduction of Fractions is the operation of 
changing their form without altering their value. 

Case I. 

95« To reduce fractions to higher or lower 
terms* 

OMAL EXERCISES. 

1. Reduce % to its lowest terms. 

Solution. — Since a fraction is expressed in its lowest terms when 
sts numerator and denominator are prime to each other, we divide 
the terms of the given fraction J, by their greatest common divisor 2, 
and obtain J for result. This result, therefore, expresses the lowest 
terms of the given fraction. 

2. Change | to its lowest terms. |. yV. |. ^^j-. 

3. Change J| to its lowest terms. ^V- tj' A« W* 

4. Change to their lowest terms: |, y^, J, ^"V, tV h ^h 

I Ih \h \h ^2> -A, ih ih f i. 

5. Change J to its higher terms by 2, by 3, by 6. 

Solution. — Since the value of a fraction is not changed by multi- 
plying both numerator and denominator by the same number, we 
multiply the terms of the given fraction J by 2, and obtain } for re- 
sult. This result expresses higher terms of the given fraction. In 
like manner we may multiply the terms of the given fraction by anj 
number. 

6. Change to equivalent higher terms: J, |, f, ^, -f^, \, ^, 

7. Change f to an equivalent fraction having 40 for de- 
nominator. 

8. Reduce f to a fraction having 56 for a denominator. 

9. Reduce || to forty-eighths, f to eighty-firsts. 
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FRACTI0K8. 



WMITTE N EXERCISE a» 



I. 



Reduce the following to their lowest terms: 
^•41 = ^)11=3)11 = 1, ^7W. 
^. tVtt = 10) ^«o = tV Ans. 

Note. — ^When the terms of the fraction are large and cannot be 
readily factored, find the greatest common divisor before reduciug 
Thus, to reduce ^ff J to its lowest terms, divide both terms bj their 
ijreatest common divisor, 9'«'« 






3. 

7'. if 



9. 
10. 
11, 
12. 
IS. 

U 



76 
T2U' 

1 1 

7 6 

UTS' 

•A-V- 

2 6T* 



1. 



Find the ^alii<i of : 
6X8 






o. 



</' 



4X18' 

9X5 
20X3 

9 X8X6 

16X3X5 

3X6X7 



jiflS. -Ty. 



A?is. 



Alls. 



A ns. 



14X3X15 

9X7X5X13 



3 
4 



"5 



1 



9. 



10. 



11. 



14X1X58X18* 

4X2X15X11 
9X33X8X2* 
9X5X25X28 
15X3X56X40' 



lo. 




n. 


m- 


16. 


m- 


22. 


■i^- 


17. 


Ml- 


2S. 


TVVir- 


18. 


m- 


H. 


HH- 


19. 


84 


25. 


n^4X. 




TITT- 


20. 


44.0 


26. 


ilM- 



II. 



«^. 



(;. 



/ . 



6\ 



9X6X8 
12X16X18* 
3X 11X4 

8xl2x*^:i' 

7 X 8 X :; 
15x71x7' 

12x9x1 



A ns. 



1 



A us. 



TC 



Alls, /^^ 



u4n5. 



1 
7ir 



7^ 



iJ. 



^-{. 



13X24X18' 

11X2 7X33X45X16 

15X26X22X54X75* 

18X20X125X36X84 

00X12X96X72X120* 

3 5X21X65X44X200 

325x90x40x36x2r 



REDUCTION. fit. 

CACi: II. 

96. To reduce whole or mixed numbers to siw 

pie fractions. 

« 

OBAL BXJ2RCISJSS, 

I, In 2 units how many halves ? 

Solution. — Since the parts of a unit which has been dlTUie*^ ^nto 
2 equal parts, are called halves, every unit must, therefore, contain 
2 halves. Now, if one unit contains 2 halves, % units will contain 
twice as many halves as 1 unit, or twice 2 Kti!vfcs, which are 4 halvss. 
Therefore, in 2 units there are 4 halves. 

2, In 4 units how many fifths ? Halves ? Fourths ? 

S. How many sixths in 3 ? 8 !' 7 ? 10 ? 2 ? 12 r 

Jf. How many thirds in 4 ? 6 I' 9 ? 11 ? 7 ? 8 ? 

5. In $5 how many half doLv s ? Quartet dollars ? 

6. How many $^ will buy a barrel of floui worth $8 ? 

7. Reduce 8 to fourths. 9 to sixths. 3 to halves. 

8. Reduce 17 to thirds. S bushels to 7th8 of bushels. 

9. How many 9ths of ya ds in 3 yards ? 5 yards ? 
10. How do you reduce a number to thirds? Eighths? 

II. In 2i how many halvos ? 3^ ? 5^ ? 8^ ? 12^? 
12. How many thirds in 2i ? 3^? 5| f 7^? lOJ? 
7J. How many fifths in 3^ ? 6| ? 2| ? 4| ? 7| ? 
IJf. Reduce to improper fractions 4|. 24. 4j\. 

i/7. Reduce 2f to sixths. 7| to eighths. 13^ to thirds. 
16. In 8y»5 how many tenths ? 4-^3.? 15^? 6^i_y 

i7. How many 20ths in 8 ? 12 ? 25 ? 16 ? 

i^. Reduce 9 J to an improper fraction. 15^. 25 J. 

19. HoWmany 12ths in 30? 70? 80? 14? 21 ? 

20. In 15 how manv 8ths ? lOths ? 9ths ? 7ths ? 
^/. Reduce 8f to an improper fraction. "IW. lf|. 
;^^. Reduce 22^ to an improper fraction. 33^. 37^. 
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VBAOnOKS. 



OPEBATaON. 

1 unit = ^ 
56 units = ^ X 96 :::= -s^^ 



WMtMXBN EXEBCiaJBa. 

1. Iteduce 96| to sevenths. 

Solution. — As there are 7 sev- 
enths in 1 unit, in 96 units there 
will be 96 times as many sevenths 
as in 1 unit, or 96 times ^, which are 
Afi. ^^ and ^ make ^. There- 
fore, 96f are equal to ^f*. Ans, 

2. Express 28 in the form of a fraction having for de- 
nominator 3; 7; 11; 9; 16; 19. Ans, to first, ^. 

3. 7 is equal io what fraction having iS for denomina- 
tor? A718, ■^. 

4. Express 27 as fifths. Ans. ^^. 

5. How many tenths in 38 pounds ? Ans, \®/ pounds. 

6. In 42 yards how many -^ yg,rds ? Ans. ^ \\^ yards. 

7. Reduce 3, 27, 63, 18, 42, to 13ths. A71S, to first, fj. 

8. How many 4ths in 6, 8, 13, 25, 75, 67 ? 

9. How many 3ds in 9, 11, 16, 42, 7, 8 ? 

10. What fraction with 17 for denominator is equal to 
9 ? 15 ? 20 ? 12 ? Ans. Vt-, ^^, -VtS W- 

11. Reduce 9y\ to twelfths. Ans, ^^ 

12. Change 18^ to twenty-thirds. Ans, ^^. 

13. Reduce 37| to an improper fraction. Ans. ^|-i 



14, In 86| miles how many \ miles ? Ans, ^^ miles 

15. In $50f how many \ dollars ? Ans, ^ dollars 

Reduce the following to improper fractions: 



16. ^, 


21, 31-jV 


26. G6§. 


5i. 16^. 


17. 7^, 


22, 106 if 


27. 99^9^. 


32, 35i. 


18. 9^. 


23. 273|. 


28, 30^85. 


<5<5. 150|. 


19, 42^^. 


2Jf. 75^. 


i?^. 472-1^. • 


5-4. 200f 


W. Z^, 


25, 67f 


30, 682ffj. 


35. \0^\, 



ftlEDUOtlOH. 



6i 



Gasb hi. 

d*?* To reduce improper fractions to wliole or 
mixed u umbers. 

1. How many bushels in ^ bushels ? 

Solution. — In 1 bushel, or 1 unit, there are }; and in ^ bushels 
there are as many bushels as 4 are contained times in 19, which are 
4f times. Therefore, -^ bushels are equal to 4f bushels. 

2. How many units in |- units ? -J units ? ^ units ? 
S, Reduce to whole numbers: |, ^, ^, ^^, -\ft. 

4, In If feet, how many feet ? In Y f^^t ? 

5, Reduce to whole numbers: Y" y^-i'^s, ^ ^^et. 

6. How many tons in Y- tons ? Y ^^^^ ? V ^^^^ ? 

7. How many cents in Y^^--'' Vc.? V^'^ V^-^ 
^. Reduce to mixed numbers: y, y, V) V> ii* li* 

WjRITTEN EXKIiCISES, 

1, Change ^^^ to a whole or mixed number, 

OPERATION. Solution. — Since there are {f 

JJU. = 127 -V- 13 = 94S, Arts, ^" ^ ""^^' ^" W there are as 

many units as 13 are contained 

times in 127, which are 9iJ times. Therefore, ^ = 9} J. 

Reduce the following to whole or mixed numbers: 



2. ^ 

s. V- 

5. Y 

6. V 

7. H 

8. V 



^^. fit 

IS. ^^ 

10. m 



18. ^K 

19. ^s, 

20. ^^. 

21. ^^y. 

22. ^\K 

23. \\f-. 

24. V/. 

^^. HI 



^6. ^M- 

27. AJji 

28. ^^l 

29. VcV- 

30. i^ff 

31. i^V 

32. ij-jp. 
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FUACTIONS. 



Casb IV. 

98. To reduce fractions to equiTalent fractions 
haviugr a common denominator. 

OBAZ EXEItCISEa. 

1, Eeduce i, J, to a common denominator. 

Solution. — Since a common denominator of two or more fractions 
is a common multiple of tbeir denominators, take the product of 2 
and 4, wbich is 8, for the required denominator. Next, reduce the 
given fractions to others having 8 for a common denominator. -^ is 
equal to |; and { is equal to |. The given fractions are now said to 
be reduced to a common denominator. 



2. 


if 


7. 


I.i. 


12. 


hh 


3. 


\,h 


8. 


hi- 


IS. 


fl- 


4. 


hh 


9. 


|,f 


14. 


l.f 


6. 


hi. 


10. 


A.f 


15. 


A,f 


6. 


hi- 


11. 


ifir»f' 


16. 


tV,l- 



WRITTEN EXEBCI8E8. 

i. Eeduce i, f^ and |^, to their least common denom- 
inator. 



OPERATION. 

h h h 
3)3,6,8 

2)1,2,8 

1,1,4 
3 X 2 X 4 = 24, L. 0. D. 

*X 8 — 16 
X 8 — tt 

5X4 — 20 
T X 4 — TT 

7X3 — 21 
■ff X 3 — Tt 



Solution. — Having found tho least 
common multiple of the given denom- 
inators to be 24, reduce each fraction 
to equivalent fractious having 24 for 
denominator. 

To reduce | to an equivalent frac- 
tion, having 24 for denominator, di- 
vide 24 by the denominator 8, and 
multiply both terms by the quotient, 
8. I and | may be reduced in tbe 
same way. 



ADDITIOK. 
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Reduce to their least common denominator : 



I 


1. t. 1- 


8. 


f , h f • 


4. 


h h f • 


5. 


l> 1, f • 


6. 


1, 1, |. 


7. 


^, *, *• 


8. 


h h t- 


9. 


i. 1. i- 



i6>. 


h A. iS- 


i<9. 


i8> 20^ T6» To* 


ijr. 


S> 15^^ tV- 


iP. 


A, M, M. H. 


i^. 


t> tV> irV- 


20. 


A^ s'^B' iV ii- 


jr^. 


i> tI"^ 2*0- 


21, 


Tff' io' A^ tV- 


U^ 


h \h A. 


22. 


tI J tJ^ ri^ ITS"- 


15, 


H. \h T%- 


23. 


ii A. il. 1^. 


16, 


H> ih U- 


24. 


T5^ iV H> If- 


17, 


Wj tV it- 


25. 


i-v ih m^ ^A' 



ADDITION. 

99. Addition of Fractions is the operation of 
finding the sum of two or more fractions. 



OJtAZ EXERCISES. 

1. What is the sum of J + f ? f + |? 5| + 4| ? 

Solution. — Addition of fractions implies three operations : 1st lo 
add fractions having a common denominator ; 2d, to add fractions 
having different denominators; and 3d, to add mixed numbers. The 
first is performed by simply adding the numerators, for a new nu- 
merator, and keeping the common denominator. Thus, f -j- } = J 
= 1^^, Ana, Secondly, before adding fractions of different denomi- 
nators, it is necessary to reduce them to a common denominator. 
Thus,! + f =r I + f = f = If = li, Ans. 

In the third operation find the sum of the fractious and that of the 
integers separately, and then add the results. Thus, to add 5i an«l 
4f , we first find the sum of f and ^, which is ly^^^. This added to the 
sum of the integers, 5 and 4, will make lOy^^, Ans. 

Notes. — 1. Mixed numbers may also be reduced to improper frac- 
tions and then added by the second operation. 

2. The feum should always be expressed in its lowest terms ; and 
if an improper fraction, should ])o reduced to a mixed number. 
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^&ACTI0K8« 



I. 



2. 
S. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11, 
12. 
13, 



i + i 
i + i 

i + i 

3 12 

f + l 
f + i 
i + i 
i + ^ 
^*l + A 

6 16 
1 J ^ 15' 

Vo + 70 



i5. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

26. 
26. 






i + f 

i + i. 
I + i- 
i + i 
f + f 
I + i. 
* + i. 

iV+tV 

i't + A- 
A + 



IT^ 1 J- 
3 .1. 9 

16 n^ re • 



15 



+ -i\. 



^^. 
SI. 
S2. 
S3. 
34. 
35. 
36. 
37. 
38. 
39. 
JfO. 



4 + |. 

I + f 
f + f. 
f + f 
f + 



1 

10' 



t\ 



+*. 



' + 



IF 

6 
1? 

1 3 
13 



5 



+ |. 

+ri- 
+t+u- 

i!+¥. 



43. 

U. 
Jfi. 
46. 

47. 
48. 
49. 
50. 
51. 
52. 
53. 



A+i. 

2i + i. 
3i + i. 

4f + li. 

2+ + 3f 

8t + 4|. 

5| + 6f 
7 J + 3f . 
3i + 2f 

5f + 4 
9t + 8i. 

3| + 4i. 

6i + iJ 



i 



II. 

.f . James gave \ of a dollar for a ball and f of a dollar 
for a pair of gloves; how much did he give for both ? 

2. A farmer sold J of his potatoes to A, ^ to B, and % 
to C. What part of the whole did he sell to all ? 

S. Three boys hired a boat; John gave %^., William IJ, 
and Henry %\ ; what sum of money did they all pay? 

4. A carpenter put up J of a rod of fence, his son \ of 
a rod, and his ajiprentice ^ of a rod; how long was tho 
fence ? 

5. James gave %\ for a circus ticket, %-\ for a straw hat, 
and had ^ of a dollar remaining; how much had he at 
first? 

6. Paid $8| for a bbl. of flour, $5 J for a ton of coal, 
and $3^ for a cord of wood ; what was the amount of th^ 
bill ? 
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7. How many yards of cloth will be required to make a 
pair of pants containing 1^ yards, a vest | of a yard, and a 
coat 2^ yards ? 

8. Bought a mosaic table for $87i and sold it for %l%\ 
more than I paid for it; what was the selling price ? 

9. A man walked 13|* miles on Monday and 14^- miles 
on Tuesday ; how far did he walk in the two days ? 

10. A boy earned $2^ one week, $2 the next week, 
and $3^ the next week; how much did he earn in the 3 
weeks ? 

11. What is the sum of $10|, $5^, $20^, $1H ? 

12. A man sold b\ bushels of cranberries at one time, 
1\ bushels at another, and lOJ bushels at a third time. 
How many bushels did he sell in all ? 

IS^ A farm comprised a peach orchard of G^ acres, a 
wheat field of 12^ acres, and a corn field of 9 J acres. 
How many acres in the farm ? 

IJ^. If a clerk copy 20| pages in one day, 30^ pages in 
another, and 40f pages in another, how many pages will 
he copy in the three days ? 

WRITTEN EXERCISES, 

1. Find the sum of f , f, f, ^, and ^V 






OFEBATION. 
24 



^ ^^ Solution.-^ The least common de- 

^ nominator of the given fractions is 24. 

6 X 3 = 18 Having reduced them to 24ths, Art. 

3 X 5 = 15 98, and taken the sum of their nu- 

^2 X 1 = 12 merators, we find |5, or 3i for result. 

2 v^ •y _-_ 1 4 Hence, the sum of |, f, f, ^, and 
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FRACTIONS. 



2, Find the sum of 4|, J, and 9|. 

OPERATION. 

72 



4 


\ 


8X2 = 


16 




\ 


9X7 = 


63 


9 


* 


12 X 5 = 


60 


13 






J^- 



13 + \\\ =14ff 
Find the sum of: 



Solution. — Havlug separat^^ 
the integers from xhe fractions, 
reduce the latter «o equivaleAit 
fractions having a common d.«- 
nomiuator. Fiud tlieir sam ns 1 ii 
the hrst example, and add it "to 
^^- = l^J the sum of the integers. The i"^^ 
hult will be the answer requiredL. 






A. i+i+i 
7. i+i+i 



1+44 



8 
R _L 5 I 3 



11. 
12, 
IS. 

1^' M-I+-U. 






T^+l+lV. 



^1' M+*+tV+^. 
l+^+i+/r 



^." 



T5 



TT 



VV- 



H. -i^+l+l+i*. 
^^- M+H+++I- 



26. 



27. ,'V+i+i+M+AH-4- 

^*- TV+l+H+TVH-l-rl- 

II. 

Add the following: 



H+A+tt+i. 

Ans. 2f. 
Ans. 3,"^ 

Am. 7^j. 



.7^. 5^, Gi, 1|. 
53. 9|, 5i, 3^. 
34. d^j, 7i|, lOi. 
S.5. 15f, 19H, 5f 

56. 6i, 9H, 4,^-, 5yV- 

57. 3i, 4i, 7i, s)-^, 2|-. 



38. H, 3^V, 15i, 23VV. 

39. 45f, 63-1, 5J, 73^. 

40. f. il, i, 17/t. H- 

41. 45, 2H, 9t\, If. 



42. 1-1, 9tV, i^-"- 



^h\' I83V 



45. 2V,r. 13*. Hj> 21i 



ADDITION. • , 6? 



-«• H. H> 19f, 68f 

^'- H. H^> m> '^'h- 

i^' 9^,4^1^,:^, 4-1. 
47'. t¥?, 6i-, ^V 36J. 



4^' Ml IH. 24, 29V^. 
49. 13^^^, 1,%, 2O3VW. 
5^. 6i, 19H, 50i|, 8*. 
5i. 185^, 9*, 16 J,- 2^. 



M ENTA i^ jEXEBC I8ES , 

1, Joseph bought a pair of skates for f of a dollar, a 
pair of mittens for 4 of a dollar, and a strap for f of a 
dollar ; what was the cost of the whole ? 

Solution. — If the skates cost { of a dollar, the mitteus 4. and the 
strap J, all together must cost the sum of S + 4 H" J J which is VV = 
l|f dollars. 

2, A farmer sold \ of his grain to one man, f to an- 
otlier, and 3^ to another; what part of his grain did he sell 
to the three men together ? 

J. Jane- paid 3^ dollars for a dress, 2f for a pair of shoes, 
and \ for some ribbon ; what did she pay for all ? 

4, Thomas saved f of a dollar one week, f of a dollar the 
next, 2 J the next, and 5^ the fourth week ; how much did 
he save in the four weeks ? 

5, Three men bought a cow: Mr. Jones paid $15|, Mr. 
Brown $24^\, and Mr. Smith 112 J; what was the cost of 
the cow ? 

6, Henry bought a penknife for 76y\ cents, and sold it 
for 23|- more than it cost. What did he sell it for ? 

7, If it take 2^ yards of cloth for a coat, 2^ yards for a 
pair of pantaloons, and \- of a yard for a vest, how many 
Yards will be required for the whole suit ? 

8, A man dug -J^ of a rod of a ditch the first hour, | of 
a rod the second, ^ the third, and \^ the fourth ; how many 
rods did he dig in the 4 hours ? 

P. How many pounds of candy in 4 packages containing 
respectively, 6^, b\, 17, and 8-jV pounds ? 



68 FRACTIONS. 

10, If coal is worth SS^V a ton, and wood is worth IG^^t, 
a cord, what will be the cost of 2 tons of coal and 1 cord o\ 
wood ? 

It. Having 15^\ barrels of Hour, I bought 3^^ barrels 
more. How many barrels had I then ? 

12. If Joseph walk GJ miles in the forenoon, and 4^ 
miles in the afternoon, how many miles will he walk in two 
days at the same rate ? 

WRITTEN EXERCISES. 

1. A gentleman travelled 56^ miles in one day, 63f the 
next, 45J the third, and 20^ the fourth. How far did h* 
travel in all ? Arts. 185|f miles. 

2. A boy earned $5J the first week, $6| the second week, 
*4jV the third, $8^ the fourth, $6J the fifth, and $2j- the 
sixth. How much did he earn in the 6 weeks? 

Ans. $33||. 

3. A farm contains 32:^^ acres of meadow land^ 24|- acres 
of plough land, 72| acres of pasture land, and 81yV acres of 
wood land ; how many acres in the farm ? 

Ans. 211^''^ acres. 

4. How many pounds of raising in 4 boxes containing 
respectively, 14^^;^ pounds, 27| pounds, 12^ pounds, and 
37j\ pounds ? Ans. 92f J pounds. 

5. Three cheeses weigh rospectively, ISf, 64^-, and 14y*^ 
pounds. What is their entire wei>or]it ? 

Ans. 97f| pounds. 

6. From a certain quantity of cloch, I cut three pieces, 
the first containing 124| yards, the second 234y''g- yards, and 
the third 50^ yards. How many yards in the three pieces ? 

Ans. 409f yards. 

7. A has $150||J ; B has $99f| ; and C has $124|f 
How much have they all ? Ans. $375^ 
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8. I sold 2 tnbs of bntter each containing zbif^ pounds, 
and 1 tnb containing 96^^ pounds. How many pounds did 
I sell? Ans. 605^ pounds. 

9. Bought a ham for 11^, a barrel of flour for $9|, and 
some other articles for $15}; what was the amount of the 
bill? Ans. $27^^. 

10. What quantity of molasses in 4 casks, containing 
severally, 56^, 24^, 41}, and 69f gallons? 

Ans. 192^^5 gallons. 

11. One-fourth of an army was killed, f of then taken 
prisoners, ^ of them wounded, and the r3t: remained un- 
hurt. What part of the army was lendered unfit for ser* 
vice? Ans, i|J. 

12. I gave $2^ for a knife, $1| for a pooket-book, $24^ 
for a watch, and $9y\ for a watch-chain, and then found 
that I had $28^^ left. How much had I at first? 

Ans. $66iJ. 

13. A poor person received J of a dollar from one per 
son, If of a dollar from another, 2^^ dollars from a third. 
How much did he receive from all ? 

U. After spending $|, $yV $}, and $J, I had.$9i left 
How much had I at first ? 

SUBTRACTION. 

lOO, Subtraction of Fractions is thn process of 
finding the difference between two fractions; 

OBAL EXERCISES. 

What is the value of: 

Solution. — When the fractions have a common denominator. ^»v 
simply take the difference between their numerators, and keep ;h% 
same denomuiator; thus, {— { = ^, Ans. 
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PBACTIOITS. 



Fractions Laving different denominators, must be reduced to 
equivalent fractions ^vitll a common denominator before subtract- 
ing; as l-J--=f— J = h ^f'9. 

To find tlie difference between two mixed numbers, we subtract 
the fractions and the integers separately and then add the results. 
Thus, the difference between 3| and 1^^ is found as follows: f — i = 
y\— ^ = -^Tj; and 3—1 = 2. Adding ^^ to the integer 2, we obtain 
2^*^ for the result. Mixed numbers, when smal\ may also be sub- 
tracted by reducing them to improper fractions ^ving a common 
denominator. 

I. 



2. l-f - 


It. I-i- 


20. tV-I- 


^5. 4|-1|. 


S. i-i. 


12. l-i. 


21. ,8^-1. 


50. 8jJ-2;j. 


4. i-h 


IS. \-h 


^^- ^\-i' 


SI. 9J-2i. 


0. f-4. 


U. \-h 


23. -,%-i. 


5^. 3 J -2}. 


6. ^-f. 


15. I-i. 


24-. Jj'-i 


55. 5i-4J. 


7. i-i. 


10. i-j. 


25. Jf ~| 


54. 8|-2i- 


8. ^r-^j. 


17. H-A- 


^6. I-tV 


55. 4^—2^. 


^' ■h~h- 


IS. A-T»g. 


27. S-V- 


36. 6i-5|. 


'0. li'-^. 


19' H-i^- 


^5. f^-A 


57. Si-e]. 



II. 

1, Joseph had $| and gave away $^; ?i(;\r much had he 
l«.f t ? 

i?. Lucy paid %^ for a Geography and $f for a Gram- 
mar; how much more did the Geography cost than the 
Grammar ? 

3. A man owning a mill sold ^^ cf it; what part does he 
still own ? 

J^, Philip bought 2^ pounds of candy and eat IJ pounds; 
how much had he left ? 

5. A girl having $7| loses $3 J; how much has ^he re- 
maining ? 

6. A farmer owning 6 J acres of Und sells 2\ acrec; hovj 
many acres has he remaining ? 



8UBTBACTI0K. 
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7. A man Laving $10§, paid $6^ for a ton of coal, and 
$2f for a cord of wood ; how much had he left ? 

8. From -j^ of a dollar William spent ^ of a dollar. 
What part of a dollar had he left ? 



irMITTJBIf JSXJBMCISJBS^ 



1. Find the dif^rence between f and |. 



OPERATION. 
* - f = -if 

72 



f 



8 X 5 = 40 

9x3 =:^ 

^.. From 157|tako85i. 



Solution. — Reducing the given fractions 
to equivalent fractions having the least com* 
ID on denominator, we get ^ and f{. Then,- 
from 4} leave f^}. 



OPERATION. 

30 



157J 

85| 



6 X 3 = 18 
5 X 5 = 25 



8 3 



required difference is 'n|§. 

Find the value of : 



Solution. — Having reduced the frae- 
tioDS to equivalent fractions having the 
least common denominator, we find that 
IJ cannot be talien from } J, We, therefore, 
take 1 = {g, from 157 and add it to ^, 
wUicli gives }§. Now, {| from |} leave 

, and 85 from 158 leave 71. Hence, the 



i 



S. i-i. 
5. f-}. 

«. i-S- 

7. i-h 

8. J-f 

to. J-i. 



12. vv-f. 
IS. 4i-4. 

15. H-i- 

16. ^-\. 

17. 5^0 -f 

18. T»j-|. 



19.^ 



,1 2 



21. U 

22. i^. 
3S. if 



60* 

A- 

. 3 

A- 
A- 

9 

A. 



^7. 25 
^<?. 37 
29. 42 
5(?. 66 
31. 71 
,^^. 90 
^5. 64 
Si. 47 



•18f 
.15f 
•12f 
lOf. 
.20f. 
3H. 
29f 
40i. 
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FRAOTIOKS. 



$5. 39/5-12. 

36. ^S^-20. 

37. 71^3^-31. 

38. 48^V-15-' 

39. 82^'g— 27. 

40. 56y4j-49. 



-47. 200^-1^1 iV 
4S. 324jij^ 180^^. 
4^. 502 ^•'j- 121 16 

SI 600|U-43fA\ 
^^. 1001^^-906^. 



^7. 42^-36^. 
4^. 924 -25^. 
43. 76g— 63f 
44' 87i-39f 

45. 51|~37f 

46. 67|-24|. 

MENTAL BXERC IKE S, 

1. Joseph paid ^\ of a dollar for an Arithmetic, and { 
of a dollar for a History. For which did he pay the 
more, and how much ? 

2. A man owning a factory, sold ^\ of it ; how much 
did he still own ? ^ 

3. Thomas gathered 9| quarts of strawberries, and sold 
7f quarts; how many quarts had he left? 

4. Henry will ho 27 years old 12|^ years hence ;• how 
old is he now ? 

5. Having $39^^^ in the bank, what amount must I 
add to it to make the sum $60 ? 

6. A grocer sold J of a box of tea from a box f full •, 
what part of the whole box was left ? 

7. William earns $15/^ a week, and Louis $30 J4; how 
much does one earn more than the other ? 

8. If I buy a slate for CJ cents, a Eeader for 65| 
cents, and a Grammar for 27 y\ cents, how much change 
will I receive from a $5 bill? 

9. Mr. Brown sold ^ of his estate to A, \ to B, and 
-j*j to C ; what part remained unsold ? 

10. If I had $8 1 more than I have, I should have $23^, 
How much have I ? 

IL One man travels 37 J miles a day, and another 31} 
miles a day. How many miles does one travel Qiore th^n 
the other ? 



BUBTRACTIOK. 7Y 

WBITTJEN EXEMCISES, 

7. A man bought a farm, 236 1 acres, and sold 187^^ 
acres of it; bow many acres bad be remaining ? 

Ans, 49^ acres. 
2. Having $184^^, I bougbt a certain amount of clotb 
and bad $63fJ left; what did the clotb cost me ? 

Ans. $121^. 
S, What number must be added to 164| to make 237y\? 

Ans. 72|. 

4. Sold a barrel of flour for $9J, and a barrel of potatoes 
for $44. Which cost the more, and bow much ? 

Ans. Flour,. $4||. 

5. From a cask containing 60J gallons of cider I drew 
off 17^ gallons; bow many gallons were left? 

Ans, 42| gallons. 

6. A has $16^, B has $17|, and C has $8^; how much 
less than $78J^f have they all ? Ans. $35f . 

7. A lady having $150, made the following purchases : a 
bonnet for $10^, a cloak for I47|, and a shawl for $65J. 
How much bad she left ? • Ans, $27. • 

8. A merchant has 2 casks of wine each containing 56| 
gallons. If be sell 3 34^ gallons from each of them, how 
many gallons will he have left ? 

Ans. 46/y gallons. 

9. A father bequeathed $5000 to bis three sons. The 
first received $81 6|; the second, $1684|; and the third, the 
remainder. What did the third receive ? 

A71S, $2498|f. 

10. Sold a quantity of grain, that cost me $67821, for 
$489 &J-. I afterwards bought a second quantity for 
$6115^* and sold it for $8975. What did I gain or lose on 
IjfOtU tran^^tiQus P 4^^- Gained $972|. 



ri PERCENTAGE, 

In what time will: 

2, 1120 at 5^, give *54 int. ? $400 at 7^ $840 int. ? 

3. $300 at C^, give $36 int. ? $320 at 6^^, $400 int. ? 
^ $100 at 4^ give $40 int. ? $500 at 7^, $350 int. ? 
J. $160 at 5^, give $56 int. ? $600 at 5j^, $756 int. ? 
^. $200 at 8^, give $64 int. ? $700 at 3^, $847 int. ? 
7. !;150 at 6;^, give $90 int. ? $300 at 4^, $721 int. ? 
^. $130 at 4^ give $52 int. ? $100 at 9j^, $183 int. ? 
9. $250 at 8^, give $100 int. ? $200 at 3 J^, $140 int. ? 

ia $140 at 5^, give $280 int. ? $200 at 6^, $66 int. ? 
ii. $175 at 8^, amount to $245 ? At 4^ ? At 2^ ? 
12. $400 at 5^, amount to $520 ? At 2^^? At 10^? 

15. $300 at 4^, amount to $396 ? At 8^ ? At 2^ ? 
i^' 1100 at 7^, amount to $135 ? At 14^ ? At 21j^ ? 
i^. $60 at 3^, amount to $G9 ? At 6^ ? At 12^? 

16. mo at 8^, amount to $72 ? At 4^ ? At 16^ ? 
i7. 1^140 at 6^, amount to $182 ? At 1^ ? At 3^ ? 
i<9. $30 at 5^, amount to $33 ? At 10^ ? At 20^ ? 
iP. $50 at 4j^, amount to $62 ? At 8$^ ? At 2^ ? 

20. $200 at 6^, amount to $242 ? At 3^ ? At 12^ ? 

21. $25 at 8^, amount to $35 ? At 4^ ? At 24^ ? 

22. $160 at 5^ amount to $194 ? At 10^ ? At 20^ ? 
28. $80 at 7^, amount to $108? At 14^ ? At 1^ ? 
2ji.. $300 at 4^, amount to $412 ? At 16^ ? At 24^ ? 
^5, $100 at 6^ amount to $124 ? At 3^ ? At 12^ ? 
^6. $500 at 10^, amount to $800 ? At 5^ ? At 30^^ ? 
27. In what time will any given principal double itseli 

at 5^? 

Solution. — To double itself any sum of monej must gain tOOjC 
of itself. At 1 per cent., it will require 100 years ; and at h% it will 
require as many years as 5^ is contained, times in lOOj?, whicli are 
20 times. Therefore, it will require 20 years for any principal to 
double itself at 5%. 
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MULTIPLICATION. 

101. Multiplication of Fractions istheproc 
ess of finding the product of two or more fractions. 

Oasb I. 

102. To multiply a fraction by a whole number. 



oraIj exercises. 

1. Multiply I by 4. 3^ X 7. 

Solution. — To multiply a fraction by an integer, we may either 
multiply the numerator, or divide the denominator by the integer. 
Thus, i X 4 = V = 21, Ans, Or, f X 4 = { = 2^, Ana. 

In multiplying mixed numbers, we may reduce i^hem to improper 
fractions, or multiply their parts separately, and add the results. 
Thus, 3Jx7 = }X7 = V- = 241, Ans. Or, 3^ X 7 = (8 X 7) -f 
(i X 7) = 21 + 3i = 24i. Ans. 



I. 



2. i X 4. 


10. ^ X 3. 


18. ^y X 2. 


*. f X 2. 


11. 1 X 5. 


19. tV X 3. 


4. f X 3. 


12. \ X 6. 


20. -^ X 7. 


5. ^ X 5. 


.IS. 1 X 7. 


21. /-r X 7. 


C. 1 X 6. 


H. 1x4. 


22. ^ X 9. 


7. f X 4. 


15. \ X 5. 


2S. ix X 4. 


*. f X 3. 


16. 4X3. 


2Jt. /j X 5. 


o.ix'i. 


17. \ X 8. 


25. T% X 6. 



26. 2^ X 4. 

27. 3i X 5. 

28. 7f X 4. 

29. 8| X 8. 
."(?. 6| X 5. 

51. 9f X 6. 

52. 3f X 4. 
SS. 8f X 7. 



II. 



i*'. At $} apiece, what will five penknives cost? 

2. At $f a yard, what will 7 yards of alpaca cost? 

S. What will 6 base balls cost at $f each ? 

4. What will 8 pounds of cheese cost %\ a pound ? 



n 



Pfc^CTlOKS. 



5. Find the value of 16 barrels of flour at 18^ per barrel. 

6. If I gain If on one yard of cloth, how much will I 
gain on 15 yards ? 

7. What will eleven bushels of apples cost at If a bushel ? 
18 bushels ? 30 bushels ? 

S. If a pound of tea cost If, what will 16 pounds cost ? 

9. What is the cost of 3 barrels of flour at 18 J a barrel ? 
|7i? |9i? |6f? 

10. What is the cost of 6 tons of coal at 16^ a ton ? 

11. What amount of money will pay for 5 weeks^ board 
at |7f a week ? 

12. What is the product of 2^ + 3f* multiplied by 8 ? 



WRITTEN EXERCISES. 



1. Multiply t by 3. 



OPERATION. 

^ X 3 = ^ = IJ, Ans. 

Or, 
J X 3 = I = li, Ans. 



Solution. — To multiply tlie frac- 
tion I by 8, we multiply the numer- 
ator 4 by 8, and keep the same de- 
nominator. This operation gives ^ 
= 1^, for the required result. 

Or, since 3, the multiplier, is a 
factor of 9, the denominator of the multiplicand, we*may also per- 
form the multiplication by dividing the denominator by the multi- 
plier. Thus we obtain | = H, Ans. 

What is the value of: 



2.ix 12. 
^. J X 20. 

4. t X 36. 

5. IX 40. 
6.\x 32. 
r. f X 17. 
8.^X 54. 
^. f X 46. 



10. ^\ X 7. 

11. H X 3. 

12. ^ X 6. 

13. H X 5. 
U. ^ X 7. 
16. t\ X 9. 

16. « X 5. 

17. H X 4. 



IS, 131 1 X 9. 
li\ 215J X 0. 

20. 182| X 4. 

21. 360J X 5, 
«»' r>42} X 8. 

23. 418^ X 7. 

24. 2041 X 9. 

25. 605i X 6. 



^<?. VW X 66. / 
^7. HI X 25. .' 
^S. 19^ X 20/ 
^P. 121Ji X 86^ 
5^. 518^ X 45? 

31. 363^ X 56. 

32. 284^V X 48. 
5^. IIOH X 60. 
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Case II. 
103* ^o multiply a whole number by a fraction. 

OBAIi JEXJEBCI8JE8, 

1. Multiply 6 by f . 

SoLxrTiOK.— --Multiply the whole number by the numerator and 
divide the product by the denominator. Thus, 6 X f = V = 4, Ans. 
Or, 6xl = 3Xioif6=4, Ans. When mixed numbers occur, per- 
form the operation as in Case I. 

I. 



8 



3Xi. 
S. 6xf. 

^. 9xi. 

5. 7xi. 

€. 9xi ' 

7. 3xf 

8. 8x|. 

9. 6X|. 



10. 
11, 
12. 
13. 

U> 
15. 

16. 

17. 



9* 



rxf 

3xf 
4x-« 

9Xf 
7X|. 
8X-J. 
6X|. 



IS. 5Xj%. 

19. 6X^. 

20. 4XH- 
^i. 8XH-. 
^^. Ox ft. 
2S. 7x/r- 

^^. r)xtt. 

25. 3x^f 



^<5. 9x3^-' 

^7. 8x5f . 

28. 7xslf.^ 

29. 5x3f 
SO. 3x7f^ 
5i. 4x8fr 
«?^. 9x5f. 
.55. 8x7i. 



II. 



i. Joseph having 3 cents' worth of candy, gave John J of 
it. How much did John receive ? 

^. What will ^^ of a spool of thread cost, at 5 cents a 
spool ? ^ of a spool ? ^^ of a spool ? 

3. What is the ^\ of *9 ? Of $36 ? Of $27 ? Of $54 ? 
Of $72? Of $21? Of $48? 

4' At $8 a week, what will a man earn in |^ of a week? 

5. When sugar is wortli 13 cents a pound, what will ^ 
of a pound cost ? ^^ of a pound ? f ? | ? 

6. At 30 days to a month, how many days in ^ of a 
month? In I? In ^\? In f? 

^ 7. At $6 a yard, what will -^ of a yard of cloth cost ? 
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FRACTIONS. 



WRITTBN MXBnCJSMB. 



1. Multiply 8 by }. 

OPERATION. 



Solution.— To multi. 



8 V *-r8-^4^ V 3-6 ^n« ply 8 by | is the same as to 



Or, 

2 



equal to 3 times \ of 8, wliicli 
is 6. 

8 X } = *L2U :±= 6, -4W5. ^^ multiplying the whole 
^ number 8, by the numerator 

8, and dividing by the denominator 4, we obtain 6 for result. 

2. Multiply 26 by 4|. 

OPERATION. 
25 

15 =>J^of 25 
100 = 4 times 25 

115 = 4| times 25 
Or, 

25 X 4| = 25 X V = 115> ^'^^^ 
and then perform the operation as in the 



Solution.— To multiply 
25 by 4| is the same as to 
add the f of 25 to 4 times 
25. Now, { of 25 is equal 
to 15; and 4 times 25 is 
equal to 100. Adding 15 
and 100 we get 115. Or, 
before multiplying wo may 
reduce the mixed number^ 
4|, to an improper fraction, 
preceding example. 



Find the product of : 



3. 35 Xf 

4. 75 Xf 

5. 81 Xf 

e. 78 xf. 

7. 67xi. 

8. 44xf 
^ 58 Xf 
lo. 95 Xf. 



3i. 120xV(f. 

12. 352 XH- 

IS. 460 XyV 

U. 500 XtV 

15. 148 X^. 

i5./256Xi^. 

17. 692XT^r 

18. 428 X^. 



19. 396 X4f 

20. 463 X6f. 

21. 850 X3f 

22. 580x7 J. 

23. 325 X8f. 
2^. 630 X7f 

25. 245 X9f 

26. 199 X3f 



MULTIPLICATION. 



TO 



27. 66 X 19f. 

28. 18 X 50t. 

29. 61 X 12^. 

30. 47 X 41i. 
^*i. 89 X 12f. 
32. 91 X 16f 



38. 625 X 9^V- 

Si. 420 X 2if. 

^5. 760 X 7V»o. 

^^. 840 X 6j\. 

^7. 101 X 3^. 

38. 238 X 5^y. 



39. 316 X 22i. 

-4^ 659 X 14|. 

il. 285 X 50J. 

4^. 245 X 25^. 

iS. 461 X 32^^. 

U' 576 X 40iJ. 



Case III. 

104* To find the product of two or more frac- 
tions or mixed numbers. 



ORAL EXEBCISJES. 



1. Multiply f by f 

Solution. — Multiply tbe numerators togetlier for a new numo?- 
ator, and the denominators for a new denominator. Thus, f X i 
= -^y An$. Heduce mixed numbers to improper fractions. 



I. 



2. iXh 


10. 


ix 


^. J X i. 


11. 


4X 


4. i X f 


12. 


|x 


^. i X i 


IS. 


+ x 


e. ^ X i. 


u. 


|x 


7. ix h 


15. 


|x 


s. ix i. 


16. 


-5x 


9. ix ^. 


17. 


ix 



t'^t 



tV 



15. ./j X u 

19. ,V X Jf 
^0. iJ X A 
^■?- 11 X H 
^^. -s'o X \% 
^S. :j»j X Y 
^^- t's X H 
^5- A X H 



S2.\ 
33. I 



K2f. 
X H- 

xz\. 

X H. 

X 14. 

X6|. 
X3J. 



11. 



1. If a ton of coal cost $5^, what will | of a ton cost ? 

2. What cost f of a yard of muslin at 12^ cents a yard ? 
S. What will be the cost of I of a quart of chestuais at 

ti cents a quart ? 



60 PBACTtOKS. 

-^. What 18 the I of U^V ? tof2i? |of9i? 

5. James having IJ gave his brother ^ of it ; what part 
jf a dollar did his brother receive ? 

6. When rye is worth $| a bushel, what will |^ of a 
bushel cost ? 

7. At $2^ a yard, what will } of a yard of cloth cost ? 

8. What will ^ a pound of tea cost at If a pound ? 

WRITTEN EXJEBCISJES. 

1. Multiply 5 by f 

OPEKATION. SoLxmoN.-fo mul- 

I X 4 = i X 3 = \«^ tiply f by f we first mul- 

15 _ .6 _ 6 .^ tiply f by 8, whicli gives 

V • ' — 9"3^7 — o — 18 P ^^^^- Jjt. But this result Is 7 

times the required prod- 
uct, because 8 is 7 times 



Or, 



I X I = V^r. = A> ^^5- *^® ^'^^'' multiplier. 
» ^ 0X7 ^^' Hence, to find the true 

^ product we must divide 

the product of J X 8 by 7. This gives S-^'^ = /t» '^'»*- 

Note. — Cancel all factors common to the numerators and denom- 
inators. 

2. Multiply 64i by 481. 

Solution. — Instead of 
reducing to improper fno- 
tions, as when the numben 
are small, multiply the 
whole number and the frac- 
tion of the multiplicand 
separately, first by the frac- 
tion and then by the whole 
of the multiplier. TUa 
the sum of the partial 
products for the requiitd 
3139 = 64^ X 48| product. 









OPEKATION. 








C4i 










m 










* = 


ixf 


3) 


128 


— 


m = 


64 X t 


2) 


48 




24 = 

6121 
266 )~ 


i X 48 
64 X 48 



MULTIPLICATIOH. 
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find the product 

^. Ifxl 
^. «xf 

^' Hxi 

^- Axt 

i^. Axi 

^^7. 41fXl2i. 

^<9. IS^XIOJ. 

29. 62|X15J. 

5(?. 27Jx42i. 

W. 78ix26f 

32. 84fxl5|. 

5^. 48|X30i. 

34. 52|x65i. 

«. 221JX20}. 
5iP. 430jxl6f 
53. 387|X47f 
5£^64|x32f 

56. 670|X10V^7. 



-^^^fxfx^ 



of: 

-?^. 4x|x| 
^-4. ixfxf 
15. fx4xi 
^^. ixixf 

17. iXiX\ 

^i<^^^xfx^ 

35. 230iXi. 

36. 189fXf 

37. 350ixi 

38. 436fxf. 

39. 170fXf. 

40. 520f X h 



f 



'l9. 1x12^ 

20. |X22i 

21. fX35i 
^^. 4X76| 
23. 1x29 J 
^-4. |X84| 

^^. iXl2^ 
^(5. ix62^ 

-4^. 360^X50 J. 

U^ 135ix43i. 

45. 270fx32i. 

46. 307iXl8J. 

47. 405|x32f 

48. 154|X21J. 

49. 193|X24i. 

50. 200ix27f 



41. 280ix|. 
4^, 600iX|. 

^yVXiVirXSf. 
58, 16fXl7|X'|^ 

_ gg. ^X fX3AXH- 

52r(m)x(f-A). 

^/. (2f-H)xaoix8|)xiTV 

(5^. [(U0-19f)x(52^+3i)]x21f 



MENTAL EXERCISES. 

1. What will 4 barrels of flour cost at $7f a barrel ? 

)P. How many bushels of wheat will 27 bags hold, if each 
hold 3i bushels ? 

8. If it take 4^ yards of cloth for a coat, and 3| yards 
for a pair of pantaloons^ how many yards will be required 
to make 4 of each ? 



82 FRACTIONS. 

4. How long will 1 man take to do a certain piece of 
work, if 8 men require 12^ days to do it? 

5. If a person's expenses be $15 a week, what will he 
spend in 7-J weeks ? 8f weeks ? 

6. Joseph having J of a pound of candy, gave ^ of it to 
James, ^ to William, and J to Henry. What part of a 
pound had he left ? 

7. Mr. Smith owning f of an iron foundry, sold ^ of his 
share. What part had he left ? 

8. A man lost i of his money at play, and then won i as 
much as he had lost. What part of his money had he then v 

9. At 13^ a yard what will 4f yards of cloth cost ? 

10. Bought a wagon for $35|^, and sold it for 4- of what 
it cost. What was the loss ? 

11. What will ^ of ^ of 216 gallons of oil cost, at $|- a 
gallon? At$i? At$f? 

i^. A man paid $15f for an overcoat, and i as much for 
a vest. How much did he pay for both ? 

IS. Thomas gave each of 6 poor persons ^ of a dollar, and 
had 5i dollars left; how much had he at first? 

14> If 6 pears cost |^ of a dime apiece, what* will 24 cost ? 
16? 32? 12? 14? 

15, James having spent | of his money, found as much 
as ^ of the remainder. What part of his money did he 
tlien have ? 

16, An orchard contains 56 trees, f of which are pear 
trees; f of the remainder are peach trees; and the rest 
bear apples. How many apple trees in the orchard ? 

17, If one dozen of eggs cost i-^, what will 12 dozen 
cost? 25 dozen ? 44 dozen ? 

18, Find the cost of 20 pounds of cheese at 11} cents a 
pound. 30 pounds. 16 pounds. 
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WRITTBN JSXJEMCI8JES 



1, A farmer bonght 27 acres of land at $96} an acre 
and 75 head of cattle at I23J per head. What did lie pay 
for all ? AuB. $4374}. " 

2, A flour merchant bought 565 barrels of flour at $5| 
per barrel. He sold 420 barrels at 13^ a barrel, and the 
remainder at $8|. How much did he lose ? Arts. $618|. 

3, What will be the cost of j^ of a piece of clotli contain, 
ing 337^ yards, at %h\ a yard ? Ans, 8787^-. 

U' A has $371|^ ; B has 16f times as much ; and C has 
$270:J^ more than A and B together. How much have they 
all ? Am. $13409f 

5. A daughter is 19y*^ years old, and her mother lacks 
9f years of being 3 times as old. What are their united 
ages ? Ans, ^IW years. 

6. A man travelled 218^ miles in three days. The first 
day he travelled \ of the whole distance, and the second, ^ 
as far as he travelled on the firsst day. How far did he 
travel on the third day ? Ans, 160^\ miles. 

7. If a train of cars run 25^ miles in an hour, how far 
will it run in 6^ hours? Ans. 162^ miles. 

8. Paid $249f for a horse and sold him for f of what he 
cost. What was the loss ? Ans, $83^^^. 

9. When raisins are worth %^^ a box, what will 135i 
boxes cost ? Ans, $122|J. 

10. Two sevenths of a pole is in the mud, J^ of it is in tho 
water, and the rest of it is in the air. How much less than 
\ of it is in the air ? Ans, W feet. 

11. One person spent $2 for coal worth $5 a ton ; and 
another $4 for a quantity worth $6 per ton. How much 
does one purchase more than the other ? Ans. -^ ton. 



84 FRACTIONS. 

12, From a flock of sheep containing 700, I lost -^j and 
afterward added { as many as remained. By what part of 
itself was the original flock increased or diminished? 

Ans, Diminished ^^f. ' 

13, A gentleman having ^ of 21 3| acres of land, sold ^ 
of his share. Uow many acres did he sell ? 

A)i8. 80 /y acres. ' 
H, What will be the cost of | of ^\ of a ton of hay at 
$4| per ton ? Ans. I2^\^. 

15. A boy sold 9 J dozen of eggs at 3 cents apiece. He 
received in payment 6J pounds of butter at 20 cents a 
pound, and 2 J yards of ribbon at 4 cents a yard ; how much 
was still due him ? Ans. $2.09^. 

16. Mr. Carson rented a farm at $54J a month, taking a 
lease for six years, but disposed of thelease at the end of 4f 
years. How much rent did he pay ? Ans. 13038. 

17. A man at his death left his wife 118400. v^rhich was 
^ of his estate. She at her death left f of her share to her 
daughter. What part of the father's estate did the daugh- 
ter receive ? Ans. ^. 

18. If a horse eat f of a bushel of oats in a day, 
many bushels will 20 horses eat in 8^ weeks ? 

Ans. 793 J bushels. 

19. At the rate of 3640 words in an hour, how many 
words will a man utter in \^ of an hour ? 

Ans. 3094 words. 

20. If by working^3 hours a day, a piece of work cukbe 
done in 53f days, in what time can it be done by woAng 
one hour a day? Ans. 697fdays. 

21. Find the cost of the following : 27 barrels of apples 
at $3f a barrel, 39 bushels of strawberries at 14^. a bushel^ 
and 140 quarts of nuts at 14^ cents a quart, 
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DIVISION. 

106. Division of Fractions is the process or 
dividing when one or both of the tenns are fractional. 

Case I. 
106. To divide a fraction by an integer* 

OBAZ EXERCISES. 

1. Divide | by 2. 

Solution.— -Divide the numerator by the whole number, and keep 

the same denominator ; or multiply the denominator by the whole 

number, and keep the same numerator. Thus, I "^ 2 = {, Ans* 
Op, |H-a = A =f, Ana., 



/ 



I. 



2. f--2. 

3. J-r-2. 

4. i-5-4. 

7. l-r-4. 

9. 1-5. 



10. 4-r-6. 

11. 1-4-4. 

12. 14-9. 

13. f~3. 

15. |4-6. 

16. i~5. 

17. |4-8. 



^^. U 



IT 

10. 3-^-4. 
^^. -H-f-3. 

^i. ^«^-T-2. 

^^. j^-5-4. 

2^. ^-^7. 



25. V-^5- 



5. 



26. 3} -^3. 

^<^. 8i-r-7. 

29. 61-7-2. 

5^. 4|-^8. 

31. 9|~5. 

5^. 7|-i-2. 

55. 1^4-5. 



II. 



L James shared J of a dollar equally between two com- 
panions; how much did he give each ? 

2. Henry paid f of a dollar for 3 bats; what was each 
worth? 

^ Mary did | of her work in 4 days; what part of the 
work did she do in a day ? 

-^ If 10 rubber balls cost ^ of a dollar, what will 1 
rubber baU qpst ? 
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FRACTIONS. 



5. Divide f ol a ton of coal among 3 poor families; what 
part of a ton will each receive ? 

6. Divide f of a dollar into 5 equal parts. 

7. How many times are 3 contained in J ? 



WniTTEN JEXBBCISBB, 



1. Divide -^ by 3. 

0FBBATI017. 
6-f. 3 



A-3 = 



A - 3 = 



13 
Or, 

6 



= A 



= 1^ 



Solution.— To divide -f^ by 
8 we may either divide the 
numerator or multiply the de> 
nominator by 8; which in each 
case gives ^ for result. By 
the first operation we diminish 
the number of parts; and by the 



13 X 3 

second, we diminish their value. In both cases the result is the same. 

Notes. — 1. Whenever the numerator is a multiple of the divisor, 
the operation should be performed by dividing the numerator. 
2. Mixed numbers should be reduced to improper fractions before 

dividing. 



Find the value of: 



2. 
3. 

4. 

S. 
6. 

7. 
8. 
9. 



¥t 



6. 



1^ 



H-8. 



5. 

4. 



10. 14 -5-12. 



IL 
12. 
13. 

u. 

15. 
16. 



n- 



-v-14. 
-15. 
-T-16. 

-r-27. 

15. 
16. 



; 



26. 125i-^12. 

27. 250f-r-20. 

28. 327^^15. 

29. 400J-f>24. 



^7., 111^25. 

30. 1561-4-33. 

31. 194^-7-16. 

32. 260^-^12. 

33. 345^-^-16. 



f 

18. 101-5-8. 

19. 25l-:5-6. 

20. 37i-^5. 

21. 16i-5-7. 

22. 15^-^-9. 

23. 10i-^6. 
2^. 12J-^5. 
26. 754^4. 

(3^. 135J-T-25. 

S5. 440f-^3O. 

36. 137^-^60. 

37. 210i-^6a 



DIVISION. 
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Case II. 
107. To divide an iiitegrer by a fraction* 

OJiAL BXEItC ISES. 

1. Divide 5 by J. 

Solution. — Multiply the whole number by the danominatoi of the 
fraction, and divide the product by the numerator. Thus, 5 -f- 1 = 
«;f = 6|, Ans. 

1. 



2 6 

2. 9 

#. 6-^ 

>. 8-f- 

€. 5 

7. 8- 

8. 7- 

9. 9 



f. 
f 



i^. 12 

11. 15 

i^. 16 

i^: 27 

U. 12 

i5. 18 

16. 32 

7. 15 



1 

.5 
IS 



< 



-f 



I 



18. 16 
iP. 10 
20. 20 
^i. 14 
^^. 25 
23. 30 
^4., 18 
^5. 24 



,5 

¥• 

1. 

.5 
?• 

4. 

8 
9* 



26. 39 

27. 40 
^<9. 36 
^P. 49 
30. 25 
^i. 42 
32. 18 
-^5. 32 



-f-3i. 

-^IJ. 

-64. 
^8J. 

-f-4i. 

■5-lf 



II. 



1. How many packages of tea, containing | of a pound 
each, can be made from 8 pounds ? 

2. 18 pounds are f of how many pounds ? 

5. If hJ^ of a piece of work can be done in 6 d-^^ys, what 
time will it take to do ^ of it ? 

4.. How many fourths in 6 pounds ? In 8 pounds ? 

6. If a boy earn f of a dollar a day, in what time will 
he earn $8 ? $10 ? $5 ? 

6. At f of a dollar a yard, how manj" yards' can b« 
bought for $10 ? 

7. How many penknives at 1^ each, can be bough* for 
tl2? For $6? For $9? For $11 ? 
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WBITTXy MXBItCIBBa. 

1. Divide 16 by f. 

OPERATION. 

16 -^ i = */ -f- i = 21i. 

Or, 



16 ^ } = li^* = 21i. 



Solution. — Before dividing 
we reduce 16 to fourths. 16 is 
equal to -y ; which, divided by 
}, gives V = 2H. 

Or, multiply 16 by the denomi- 



nator 4, and divide the product 
by the numerator 8. This operation gives ^ = 21J, the required 

result. 



Find the value of; 



2. 21 

3. 15- 
i. 11- 
6. 37 

6. 29- 

7. 65 

8. 78 

9. 56 



•I. 

i 
f 
f 




i'^ 18 

ii. 54- 

X2, 49 

iJ. 36 

U. 90 

i5. 72 

i<5, G3 

i7. 18 



A. 






/ 



i<?. 605 -T-?^. 

19. 322-r-l|. 

20. 124-5-3f. 
^1. 428-^3f. 

22. 350~3f. 

23. 272-f-6f 
2i. 837 -7- 5f 
25^ 982 +7V 



Case III. 
108* To divide a fraction by a fraction* 

OBAL BX^BC I8ES. 

1. Divide ^f by f 

Solution. — Invert the terms of the divisor, and proceed ^ ta 
multiplication. Thus, f-Hi = fXf="4T. -4^- 

I. 



2. i-^}. 






J-?, l-5-f 



14. HU 

15. i^ 
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25. |^-!-^\. 



26, 3i~2j. 

27, 5i-r-lJ. 

28, 2j^-^3J. 



31. 4|-f.lf 



II. 



i. How many pounds of butter can be bought for $f , at 
$ J a pound ? 

^. How many 6ths in a third ? In a ^ ? 

5. How many pounds of cheese at %\ a pound, can be 
bought for $i ? UJ $1? *J? If? 

4. How many :J^ pints can be put in a bottle containing 
^ pints ? 

5. How many pieces of ribbon f of a yard long, can be 
cut from a piece ^ of a yard long? 

6. Sarah having J of a pie, gave each of Jier sisters j\ of 
a pie; how many sisters had she ? 

7. Divide the sum of f and ^ by their difference. 

WniTTEN mXJSIiCISJES. 

1. Divide 4 by f . 



OPERATION. 

4 -^ t = H - 

Or, 
^ of quotient ■= \ 



1 — 3 2 — 111 



n 



rv 
4 



h or 



it 



X 3 
4X8 
7X3 



= H1- 



Solution. — Having re- 
duced the two given frac- 
tions to a common denomi- 
nator, divide their numera* 

tors, which will give |f = 
111 

2. In this problem we 
have to find a quotient, 
which, when multiplied by 
the divisor |, will give the 



dividend 4* ^or product. Hence, | of the quotient is equal to f ; ^ of 
the quotient is equal to ^ of 4, or 4 -^- (7 X 3) ; and f , the quotient, 
is equal to 8 tij^eji 4 -^ (7 X 3), or (4 X 8) -4- (7 X 3), T^hicJ^ ^s equ^j 



^ 
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FRACTIONS. 



2, If I of a gallon of molasses cost | of a dollar, how 
much will a gallon cost ? 



OPERATION. 



i gal. = $f 






5 



8X3 
7X5 






Solution. — If f of a gallon cost 
f I, i of a gallon will cost \ of %h 
which is %^ ; and {, or 1 gallon, 
will cost 5 times %f^, or $f|, which 
is equal to $1^. 

Note. — The solution of this 
problem affords a practical illus- 



8X3 

tration.of the following concise and valuable rule • ** Invert the Um^ 
of the devisor and proceed as in multiplication.'* But care must b^ 
taken that the pupils understand how to distinguish between the? 
divisor and the dividend. To attain this end they should, at least ir»- 
the beginning, be required to give a thorough analysis of everj^ 
problem. 



i'ind the vahie of 






11. 

12, 
IS. 

U^ 

15. 
16. 
17. 
18. 



1 5 
T6' 



M-A 



9 
TT 

If 
•H- 

It 

34 , 
'2T 



TO" 



1 5 
o 

1 a 

13 
7 

1 (1 

1 3 

18 



/ip. 15| 

^^. 37| 
21. 33i 

^i?. 84i 

^26. mi 



-^3i 
^3|. 



'er. i25|-T-ioi 

^^. 214f-^20^ 

29. a21t-4-15f 

Jt?. 140I-T-19I 

57. 260f-T-24| 

.^^. 300f-r-16i 

J.5. 459f-r-30f 

T^." 283-1 -5- 60| 



*:f5. 4163| 

S6. 6075^ 

«57. 3982| 

5<^. 5100i 

'5P. 20951 

""-^^. 1776| 

^i. 2(5124 

.^. . 1087i 



-5- 33 J. 
-^62j^, 
-5-25i.' 
-f-72}. 
-5-30f 
-1-701. 

-r-72f 

-5-25f 



COMPOUND AX J) COMPLEX FRACTIONS. 
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COMPOUND AND COMPLEX FKACTIONS. 

109. jReduction of Co^npotind and Complex 
^vaetioiis is tlie process of changing them to simple 
fnictions. 

Case I. 

110. To reduce coiiipoiiiid fractions to simple 

i. AYhat is the value of 4 of J ? 



OPERATION. 

4of$ = 4xi = i« 



Solution. — \ of J equals ^^\ and since 
^ of f equals ^, I of } equals 5 times /j, 
8 which gives ^| for the required value of 
tlie given fractions. 




W RI TT E y Jb: X E Ji r I S E s . 

What is the value of: 



^. I of I? Ans. 32-3. 
S, 4- of I? AjiS. ij. 

4, 4 of -A? Ans, e^ 

5. iJof H? Ans.-ll 
C, jlof-^j? Ans. J. 

7. y\ofH? Ans,-,S. 



Case II. 
111. To reduce complex fractious to simple ones. 

i. Reduce ^ to a simple fraction. 



S, -i of 4 of J? 

^. Aoffofl^? 

10. l- of ^ of ill ? 

11. -ijOi^^of^K? 
^^. H\ of II of ^y ? 
13. ^S of II of V of fl ? 




3 

OPERATION. 




"J 



4 X I = M = lA 



Solution. — This expression slgnihes 
that J is to be divided by {. Hence, uy 
applying the rule for division we have 
J X I = liPf. 



dS PRAGTtOKd. 

WBITTMN MXBBCJaBB. 

Redace the following to simple fractions : 

4 i tV f 



<v. 



^. 



5. 


i 


7. 


5* 



tf 3i 4i g 12i 9 22^ 

Ci 5i 16^ 30i 








^15. J_>LJl. 74. lit X ^. 75. 
ai X li 2 5i^ 

J \ —-__ 

•7 I I I 

MJENTATj JSXERCISjES, 

1. If 2 pounds of tea cost If, what wifl 1 pound cost? 
\2, How mnch butter can be bought for 18 at $f a 
pound ? 

5. Joseph divided f of a melon equally between his two 
sisters; what part did each receive ? * 

Jf, At $4 ^ ys-rd, how many yards of silk will $32 b uy? 
"^.'"If a train run -j**^ of a mile a minute, how long will it 
take for a trip of 50 miles ? 

6. How many bushels of oats worth $1^ a bushel, will 
'^pS^'^or some hay worth $63 ?. - - ^ 

7. If you divide 16f barrels of flour among 7 poor 
families, how much does each family receive ? 

8. When potatoes are worth $f per bushel, how many 
bushels can be bought for $27^ ? 

9. If 23i barrels of sugar cost $120, what will one barrel 
cost ? 






COiltOlJNt) A'^D COitPLEX FRACTIONS. S3 

10. If a turkey cost 9^ shillings, how many turkeys can 
be bought for 47^ sliillings ? 

11. How long will it take a horso to eat \^ of a bushel 
of oats, if he eat ^ of a bushel in a day ? 

12. What will 1 dozen of eggs cost, if 26^ dozen cost 
$10i? 

IS. A gentleman having -j\ of a factory, divided hu 
share equally among liis 5 children; what did each chilcJ 
receive^ 

14^ If f of a yard of broadcloth cost $2^, what will 1 
yard cost ? 

15. How many men will be required to do in 1 day, a 
piece of work which 9 men can do in 6^ days ? 

WRITTEN EX JSn C IS ES. 

1. If 32f ounces of silver cost $27^, what is the cost of 
1 ounce? Ans. I0.84j»5. 

2. If $48^ will buy 5Gf bushels of wheat, how many 
bushels can be bought for $95| ? Ans, 112J bushels. 

3. What will 1 barrel of sugar cost, if 52f barrels cost 

$461^^? ^ns. $8J. 

4' Bought 342 J acres of land for $86054^; what was 
that an acre ? A7is. $251. 

5. If 39J- tons of Lehiglv coal cost |5215j, what is the 
price per ton ? Ans. 151. 

y 0. If ^ of a house be valued at $21800, what is the 
value of the whole house ? Ans. $34062 J. 

7. At tjie^rate of $351 for 9J yards of cloth, how many 

^vards can J)e bought for $881?, Ans. 24}|. 

• -^^r'The greater of two numbers is 2739, and their 
product is 27; what is the less ? Ans. yt?* 

9. The product of two numbers is 442 and one of 
tkem is 52^; what is the other ? Ans, 8y\^. 



94: MENTAL REVIEW. 

A 10, A grocer sold 36 bushels Qf •potatoes at 62^ cents a 
bushel, aud received in payment, eggs worth 45 cent? a 
dozen. How many egrs did he get? Ajis, 60 dozen. 

11. If 25 men consume f of 1400 pounds of meat in a* 
month, how much does. 1 man consume in the same 
time ? Ans. 40 pounds. 

12. A boy divided 306 apples among his companions^ 
giving 19 J apples to each. How many companions had 
he? Ans. 16. 

IS. Henry Perkins bought land for 185340, and sold 
it so as to gain y\ of the cost, or $25 an acre; how many 
acres did he buy ? Ans. 1004 acres. 

IJf.. A perso'n having $6500, distributed ^y of it among 
some poor families, giving each family $181^. How 
many poor families were there ? Ans. 22. 

< 



MENTAL REVIEW. 

I. 

1. 56 is I of what number ? 
OPERATION. Solution. — Since | of a certain number is 56, J of 
5 = 56 ^^® number must be \ of 56, which is 8. And if J of 

^ Q the number be 8, f of tlie number, or the number 

* itself, must iJe 8 tiAes as much as J or 8 times 8, which 

I = 64 a^re 64. Therelore, 56 is | of 64. 

2. 126 is ^ of what number? 8. 17^ is -J- ? "^^ 



5. 16J is ;J- of what number? 
4. 36 is 4 of w^liat number ? 

6. 60 is y^Q- of wliat immber? 

6. 15| 4s U of what iinniber? 

7, 96 is \\ of what number ? 



S. 19iist? 

10, 13 is I? 

11, 25 is I ? 

12, 48 is f ? 
IS, 56 is y\ ? 
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II. 

1. 63 is ^ of how many times 5 ? 

OPERATION. Solution. — If y% of a certain number of times 

_ o_ _, go 5 be 63, ^ of that number of times 5, must be 



1 



\ of 63, or 7; and ^g of that number of times 5 is 
10 times 7, or 70. Hence, 70 is as many times 5 

1 ii — iyj as 5 is contained times in 70, which is 14 times. 

'^0 -f- 5 = 14. . Therefore, 63 is y% of 14 times 5. 

2. 40 is |- of how many times 16 ? 

5, 75 is -^ of how many times 25 ? 
4* 27 is ^ of how many times 72 ? 

6. 42 is \^ of how many times 3 ? 

6. 12|- is f of how many times 60 ? 

7. 60 is i of how many times f of 90 ? 60 ? 120 ? 

8. 3i is i of how many times j of 25 ? 40? 50? 

9. 1-J- is 1^ of how many times ^ of 100 ? 50? 40? 

20. 84 is If of how many times f of 10^? 42? 30? 

21. 18 is i of how many times | of 15? 25? 45? 
12. ^ is f of how many times i of 9| ? 18f? 4^? 



32 ? 64 ? 


48? 


75? 50? 


100? 


24?, 48? 


16? 


17? 51? 


34? 


20? 30? 


40? 



^ 



III. 



1. ^ of 34 is f of what number? 4 ^^ ^^^^ number? 

2. I of a» is how many twelfths of 72 ? 48 ? 96 ? 
S, % of 2'^,is 4 of how many times 6 ? 7 ? 8 ? 9 ? 

4. } of 33 We f of 21 times what number? f of 30? 

5. I of I of 42 is 7 times what part of 120 ? 

6. At the rate of 8 oranges for 17 cents, how many 
^ranges could ypu buy for 85 cents ? 

7. If 9 bushels cost $2, what will 14 bushels cost? 

8. In what time can 12 men do a piece of work for which 
4: men require 13 days? 



&6 Mental REYIE^t. 

9. Sold a horse for $80, which was only f of its cost; 
what did I lose ? 

10. If 4 of a barrel of flour is worth $12, what will 4^ 
barrels be worth ? 

11. If a boy earn $17J in 4 weeks, what will he earn in 
13\ weeks? 

12. How much less than $15 will 10 yards of satin cost, 
if 5 yards cost $7i ? 

13. If a horse travel 27| miles in 7 hours, how far will 
he travel in 5 hours? 

14' A man having 24J bushels of potatoes, sold f of 
them ; how many bushels had he left ? 

15. If ^ of a box of raisins cost $1^, what will JJ of a box 
cost ? .-^ » 

16. How many pounds of sugar worth 13^ cents can be 
had for 41 pounds of butter at 20 cents a pound? 

17. Henry and William together picked 8 times 4f 
quarts of blackberries, and shared them equally with their 
companions. How many companions had they, if each 
received 3i quarts? 

18. Bought 32 yards of cloth for $9G ; but, being dam- 
aged, I sold f of it at $2 J a yard, and the remainder for 
what it cost. How much did I lose ? 

19. How many chestnuts will pay for 25 walnuts, if ^ 
walnuts are worth ICt chestnuts? 

SO. A man bought 35 sheep, at the rate of 10 for $14f 
How much did they cost? 

21. A boy gave 13 J^ cents for oranges at the rate of 1^ 
oranges for 22^ cents. How many did he buy? HoV 
much would 20 oranges cost at the same rate? 

22. Grafton is 1G2 miles from Albany, and -J of this 
distance is 2 miles less than i of 3 times the distance to 
Westfield. How far is it to Westfield? 

1' 



23, The insurance of a ship amounted to $1200, and J of 
Lat is ^ of 8 times the value of the cargo; what is the 
ralue.of the cargo ? 

24, If a sleigh cost 1150, what would be the cost of a 
wagon, if | of the cost of the sleigh were ^ of twice the 
cost of the wagon ? 

25, A coat cost $30; the | of which is f of 12 times the 
price of a hat. What is the price of a hat ? 

26, A boy being asked his age, said that 27 years equalled 
I of 3 times his age. How old was he ? 

27, Mr. Brighton gave $45^ for a cow, which was \ as 
much as Mr. Anthony paid for his. How much did both 
wws cost ? 

28, A man after spending | of his fortune, found that 
1500 was iV of what he had remaining. What was his 
fortune ? 

29, If a 4-pound loaf cost 13 cents when flour is $Gi a 
barrel, what will it cost when flour is $9 a barrel ? 

SO, To i of a gross, add \ of a hundred, and subtract tlie 
sum from -^^ of a thousand. 

31. If it require $45 worth of provisions to serve 12 men 
3 days, how many dollars' worth will serve 3 men 6 days ? 

32. Philip spent f of all his money, and gave the re- 
mainder for 15 yards of cloth at $2f a yard. How mucli 
had he at first ? 

S3. When A and B engaged in play, A's money was -^ of 
B's. B gained $25, which was \ of 2J times as much as 
he commenced with. How much had A left ? 

34, A merchant, after selling from a cask of wine .12 
gallons more than ^ of the whole, found that the number 
of gallons left was just twice the number of gallons, sold. 
How many gallons did the cask contain at first? 



08 WRITTEK UKVIEW. 

S5. I sold 2 barrels of flour for *15|, which is \ of wh&i 
I received for all I had left, at ^(\^^ a barrel ; how manj 
barrels did I sell in all ? 

36, Thomas has 75 cents and James 63. Thomas spent 
I of his, and James lost ^ of his; what part of Thomas's 
money then equalled James's ? 



WRITTEN REVIE^A^. 

■ 1/ K gentleman divides $5000 into 5 equal shares, and 
gives 3^ of these shares to a benevolent society. What 
amount has he left ? Arts, $1500. 

2, How many pounds of coffee at 19^ cents a pound, 

must be given for 23f pounds of butter at 24}- cents a 

pound ? Ans, 29f pounds. 

'^. A farmer gave ^ of all his money for a horse, \ of it 

rfor a cow, and had $175 left. How much had he at first? 

Ans. $392. 
Jf, I have 563f acres of land. How much will be left 
after selling 4 of -f of it ? Ans, 177|- acres. 

5, How many pairs of sheets requiring 4| yards caii be 
made from a piece of sheeting containing 54 yards, leaving 
a remainder of 11 J yards ? . Ans, 10 pairs. 

6, If a boy earn $32^ in ^ of a year, how much will he 
earn in 8 month s.L--'^''^ -^^5. $107.50. 

7, The difference of two numbers is 47/^, and their sum 
is 183^; what are the numbers? Ans, 68f and 115^. 

8, Mr. Bultitude's stock increased by \ of its value plus 
$484^ = $6785; what is the value of his stock ? 

Ans, $3360f f. 
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P. A mechanic received $1.25^ a day for a certain time. 
After paying his board and other expenses with the | of 
his earnings, he had $15.06 left. How many days did he 
work ? Ans, 30 days. 

10. Two pipes will fill a cistern in 63 minutes, and one 
of them in 93 minutes. In what time will the other fill it? 

A71S. 186 minutes. 
IJ. A and B can do a certain piece of work in 7 days; 
A and C, in 9 days; and B and C, in 6 days. In what 
time will all working together do it? 

A71S. 4^ days. 
J2. Matthew agreed to work 32 days for $21 ; but was 
obliged to leave off after 13^^ days. What part of the $21 
did he earn ? Ans, || of it. 

•'^. Sold 1640 bushels of wheat which cost Q2^ cents 
a bushel, for 49 cents a bushel. AVhat was the loss ? 

Ans. $221.40. 
14- If a carpenter earn $3.50 a day, how many days will 
he have to work to pay for a suit of clothes, of which the 
coat costs $28 J, the pants $9.75, and the vest $4^ ? 

Ans. 12^ days. 
IS. Exchanged 63 tubs of butter containing each 37| 
pounds, at 22^ cents a pound, for 50 barrels of flour at 
$Si per barrel, and received the balance in cash. AVhat 
was the balance ? A7is. $118.27-^. 

"^75. Sold my house and farm of 85f acres for $8132. 
Allowing $2750 for the house, what did I receive per acre 
for the land ? A^is. $63. 

17. If a man take | of a day to do a certain piece of 
work, how long will it take him to do J of |- of it ? 

A71S. i\ of a day. 

18, If 2 be added to both terms of the fraction -J, wfll 
the value of the fraction be increased or diminished ? 
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' 19, A merchant sold 43 barrels of flour for $506f » which 
was \ as much as he received' for all he had left at 18 a 
barrel. How many barrels did he sell in all ? 

Ans, 119 barrels. 

20, A and B bought 15900 acres of land, of which B was 
to liave 7 acres as often as A 8. IIow many acres did each 
buy? Ans. A, 8480; B, 7420. 

21. If 2 be subtracted from both terms of the fraction |, 
will the value of tlic fraction be increased or diminished ? 

Ans, Diminished ^. 

22. Will the value of the fraction f , be increased or 
diminished if 2 be added to both of its terms ? If 2 be 
subtracted from both terms ? 

23, Two car2)enters can do a piece of work in 37 days; 
the first can do -J as much as the second. In what time 
can each do it? Ans. 69f and 79f days. 

2Jf, The sum of two numbers is 75840, and their differ- 
ence is equal to f of the less. What are the numbers ? 

25. How many yards of carpet, at $1.87^ a yard, can I 
get for 200 quarts of strawberries at 27 cents a quart? 

Am, 28^ yards. 

26, The difference between J and f of a number is 20 
more than /^ of the number. AVhat is the number ? 

Ans. 840. 
21. A capitalist invested f of his capital in flour, \ of 
the remainder in real estate, and the remainder, $22560, in 
stocks. AVhat was the amount of his capital ? 

Ans, $60160. 
2S. The sum of three numbers is GOj"^; the greatest is 
30|, and the least is 12^. Find their product. 

29, A woman bought eggs at the rate of 3 for 5 cents, 
and sold them at "l)^ cents apiece, tjioreby gaining $1.00, 

How many did sii^ ^\iy ? 4n^* ;^Q, 



DECIMAL FRACTIONS. 

112. A Decimal Fraction is a fraction whose 
denominator is 10, or some higher power of 10. Thus, 
tV' tVt)> ifloj ^^^'f ^^® decimal fractions. 

113. Decimals f or decimal fractions, are like com- 
mon fractions, except that their denominators increase and 
decrease by the uniform ratio of 10. Thus, the common 
fraction -^-^^^ is the same as the decimal .18. 

114. A Mixed Decimal is a mixed number whose 
fractional part is a decimal; as, 9.31. 

NOTATION. 

115. To express a decimal fraction, we place a point 
before the numerator and omit the denominator. 

116. When integers and decimals are written together, 
the former are placed on the left and the latter on the right 
if the decimal point, as shown in the following 

NUMERATION TABLE. 

in 

id ? c« 5 d S 5 B 



-S P § ^ „• "2 -5 ^ w o « s 



«:3d©paSajd^ 4>dj©flj2©W 
96815724 • 8 452796 



l^fegpe^rs. p^dmals. 



m 



102 DECIMAL' FRACTIONS, 



WRITTEN EXBRC 1 SBS. 

1. Write six-tenths, as a decimal. 

2. AVrite forty-seven hundredths. 

3. AVrite twenty-five thousandths. 

Solution. — lu number 1, the numerator, 6, is written as in simple 
numbers, and the denominator, tenths, is indicated by placing tlie 
decimal immediately before it; thus, .6. 

In number 2, since 47 hundredths is equal to 4 tenths and 7 hun- 
dredths, we write 4 in tenths' place and 7 in hundredths' place, 
putting the point before the 4; thus, .47. 

In number 3, because 25 thousandths is the same as tenths, 3 
hundredths. 5 thousandths, we write in tenths* place, 2 in hun* 
dredths', and 5 in thousandths', placing the point before the naught; 
thus, .025. 

^. Eighty-nine thousandths. Ans. .089. 

5, Three hundred four ten-thousandths. 

6, One hundred sixty-three millionths. 

7, Nine hundred nineteen thousandths. 

8, Seventy-six ten-millionths. Ans, .OO0O07_5. 

9, Five hundred two hundred- thousandths. 

10, Forty-two liundred-millionths. 

11, Fourteen thousandths. Ans, ,014. 

12, Eight hundredths. Ans. .08. 

Note. — ^When an integer and a decimal occur in the same writtet*^ 
number, a comma should always be placed after the integer, and th« 
decimal part should be introduced by the word and. Thus, 200.00^ 
shouM be written two hundred, and four thousandths; but .204 iwo 
hundred four thousandths. 

IS, Fifty-eight, and ten hundredths. 

14, One thousand three, and sixteen thousandths. 

15, Seventeen thousand nine hundred, and ten hundred- 
thousandths. 



STTMERATTOK. 
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16. Thirty, and five hundred seven millionths. 

17. Three hundred three million, and two th&usand 
seventy ten-millionths. 

18. Sixty-one thousand, and eleven hundredths. 

19. Seventy-five thousand, and ninety-six hundred- 
thousandths. 

20. Twelve million, and twelve hundred-millionths. 

21. Six million sixty thousand, and two hundred sixty- 
four millionths. 

22. Thirty billion one hundred thousand thirty, and 
three thousand two hundred six hundred-millionths. 

23. 8 million 40 thousand 9 hundred 1, and 901 hun- 
dred-thousandths. 



NUMERATION. 

WBITTMN BXEBCI8ES. 

Bead and write the following: 1. .83. 2, ,057. 

Solution.— In number 1, .88 expresses 8 tenths and 8 hundredths; 
or. since 8 tenths is equal to 80 hundredths, and 80 hundredths plus 
8 hundredths equal 88 hundredths, this decimal may also be read 88 
hundredths. 

In number 2, .057 expresses 5 hundredths and 7 thousandths; or, as 
5 hundredths is equal to 50 thousandths, and 50 thousandths plus 7 \ 
thousandths equal 57 thousandths, it is also read fiftj-seven thou- 
sandths. 



/ 

3. .1298. 

4. .0204. 

5. .0039. 

6. .00204. 

7. .60608. 

8. ,01829. 



9. .8644. 
i^;^. 420369. 

11. .0047812. 

12. 240.1800. 

13. 542.0871. 

14. 300.0094. 



15. 1408.00016. 

16. 871914.00809. 

17. 500001.0000051. 

18. 9000000.0000029. 

19. 50047.080060037. 

20. X30900.00041396. 
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21. .7854. 

22. .0034. 

23. .0160. 

24. .5236. 



II. 

25. 3.1416. 

26. .07958. 

27. 4.1888. 
i^. 1.4142. 



REDUCTION. 



20. .433013. 
SO. 277.274. 

31. .4971499. 

32. 15.198684. 



Case I. 
117. To reduce a common fraction to a decimal. 



WRITTJCN EXERCISES. 



OPERATION. 

| = 7-T-8 = 
8 ) 7000 



/. Reduce ^ to a decimal. 

Solution. — Since the value of a fraction i^ 
equal to the quotient obtained bj dividing tb- 
numerator bj the denominator, the value of J is 
equal to 7 -^ 8. To find this quotient we annex 
875 = .875. three ciphers to 7, which is equivalent to multi- 
plying it by 1000. But the result obtained by 
dividing 7000 by 8 is 1000 times the true value of the fraction. We, 
therefore, divide this result, or quotient, by 1000, which is done by 
pointing ofiE three decimal places. Hence, the common fraction, |i 
is equal to the decimal, .875. 

\ . Bednce the following to equivalent decimals: 
2. 



3, if 
5. f, 

7. Hi 

9. 



\Xl 



Ans. .8. 

A71S. .933 +. 

Ans. .9375. 

Ans. .75. 

Ans. .9. 

Ans. .95. 

A71S. .004. 

Ans. .0144. 



10, 
iT. 
12. 
13. 

14. 
15. 

16, 



OQI » 

1 1 

12' 

1 K 3 5 



203i^i 



ar* 



1 fi 

1 2 J) 
501 J|, 

17. 96||. 



Am. 23.76. 

Ans. .9166+. 

Ans. 16.466+. 

Ans. 203.4166 +. 

Ans. ^9411 +' 

Ans. .086. 

Ans. 501.9696+., 

Ans. 96.6842-1- 



BBDUCTION. 
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Case II. 
118. To reduce a decimal to a common fraction 

WRITTJSN EXERCISES, 

!• Reduce .025 to a common fraction. 

OPERATION. Solution. — In this decimal, tbe numert 

Q25 --. 8 6 -- 1 *^tor is 25, and tbe denominator Is/ 1000 \ 

therefore, the fractional expression is xftvi 
which, reduced to its lowest terms, gives j\j. Hence, .025 = {^, 

2, Reduce the complei decimal, .15 J, to an equivalent 
common fraction. 



OPERATION. 

* 100 100 
100 *°^ 



Solution. — The mixed decimal, 15^, is 
15^ hundredths, which expressed as a com- 
mon fraction, becomes -^^j^. 



Change the following to equivalent common fractions: 



3. .%^. 

4. .125. 
6. .05. 

6. .1260. 

7. .0255. 

8. .008i. 

9. .00331. 

10. .1872. 

11. .0142i. 

21. .00871. 

22. .1265 J. 
2S. .2537^. 
2J^ ,7001^. 



Ans, f. 
Ans, ij. 

Ans, TjViT' 
A71S, -^j^if^* 

Ans. j^. 

Ans. -jig^if. 

Ans. ^. 
Ans. 



-^5 7 



Ans. 24 A. 



ITT* 

Ans. 184:gY 
Ans. C7,y|u^. 



j^J. .88048. 

26. .20625. 

^7. .00058. 

^<y. ,15?50, 



12. 24.075. 

i<5. 184.037^ 

U. 67.0093^. 

15. .008f. 

i^. .93750. 

17. .3125. 

i<^. 12.0018i. Ans. 12^\^ 

iP. 17.00125. ^W5. 17^J^ 

20. 2.09125. Ans. 2^ 

29. 25.1850. 

50. 70.9040. 

51. 48.0080. 

52. 40,6009. 
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ADDITION. 



^ 119. Addition of Decimals is* the process of 
finding the sum of two or more decimals. 

WHITTBN EXERCISr.S, 

I. Find the sum of 15.09, 435.608^.51^, and 3.6. 

OPERATION. Solution.— Write the numbers so that units of the 

15.09 same order shaU stand in the same column. This 

435.6082 ^ill bring aU the decimal points in the same column. 

549 Then beginning at the right, add each column sep- 

r. « arately, setting down and carrying as in simple num- 

'. bers. The decimal point in the sum must be in the 

454.8472 same column with those of the given numbers. 

Find the sum : 
'^. Of .524, .16, .0623, .800030, .0000403, .508, 3.002, 
60^, .12900, and 912.00972. Ans. 977.909385. 

5. Of 708.53, 6.007. 904.0031, .000082, and 60.00005. 
i. Of 80.016, 391.25, .0100096, and 8427.63050. 

5. Add 90, and seven-tenths ; six hundred, and 36 
thousandths; forty-nine thousand, and 2 ten-thousandths; 
and 50 millions. " Ans, 50049690 J363. - 

6. Find the sum of /jj, 4? 3V iVt? ^^^ i¥? ^^ decimals, 
correct to the fourth place. Ans, 1.6951. 

- 7. Add 18i, ^, .65f, 44.05, 83 g*^, ^^ and 210. 06^. 

8. How many rods of fence will enclose a field the sides 
of which are, respectively, 97.185, 75^^, 134.002^, and 
144| rods_?^ Ans. 451.7958 rods. 

orkM 3i, .6|, 4.2i, .44*, aud 3.875|. 

10. Find the sum of 12^, 480.625, 37f, 62.5, 222. 22f, 
6.1250, and 3864.5f 

II. How many bushels of corn in four bins, containing, 
r«sp^;ctively, 16.24, 24.5, 130|, and 64^V bushels? 

/ 
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I 

SUBTRACTION. 

^120. Subtraction of Decimals is the process o^ 
finding the difference between two decimals. 

WItlTTEN JSXEItCISES, 

1. Subtract 6.0451 from 129.852. 

OPERATION. Solution.— We write the subtrahend 

Minuend 129.852 under the minuend so that units of the 

Subtrahend, 6.0451 8^^« «^^^®^ «^^1^ «^^°^ ^^ ^^® «^°^® ^«^- 
umn. If both decimals have not the same 

Remainder, 123.8069 number of places, we annex ciphers or 

suppose them to be annexed, and then 

proceed as in subtraction of simple numbers. Place the decimal 

point in the remainder in the same column as that of the minuend 

and subtrahend. 

"^. From 9040.187 take 867.348. Ans, 8172.839. 

3. From 884.13 take 197.487. Ans. 686.643. 

i. From 8431.00194 take 769.100086. 

5. From 4.009 take 3.641963. A7is. .367037. 

6. From .5|^ take five hundred-thousandths. 

7. From 1 million take 9 millionths. 

^. j^rom 42| take .93^. Ans. 41.622430. 

9. From 11.00011 take 1111 hundred-thousandths. 

10. What is the difference between fourteen million one, 
and nine million sixteen ten-million ths ? 

11, From the sum of 5.16^ and 38.5 take the difference 
between 33.3 J and 20.05. 

12;, Find the difference between nine thousand twelve 
htmdxedcthousandths and 2. 

IS. From eighty-four, and twenty-five thousandths yards 
of cloth, 39, and eight hundredths yards were cut. How 
many yards remained ? 
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MUL'i. 

^ 121. Multipara. 

of finding the produri 
mals. 

ir/f i7'7 *. 

i. Multiply 8.29 by . 
OPERATION. Solution. 



8.20 
.43 



2487 
331G 



alent coiiii* 

100 "^ 10 — 

gers; and siii<-- 
produce tiM; 
four decimal i* 
those ill tUc n*'> 



3.5647 

^\ Multiply 02.18 by .-.' . 
S. Multiply 127.05 by 1. 
4. Multiply 6.0009 by 1 

Multiply : 

5. 748. 13G by 7.004. 

(L 2.014 by .735. 

7. 596.10 by 33. 

cV. 6.35 by 87f . 
l^L What is the value of • 

14. What is the value o!' •. 

15, Wliat is the product «. 

10. Find the value of 3.4 
77. What is the area of a 
IS. At 9.75 dollars per ;. 

Irarrels of flour ? 

19. What must I pay fui ' 

yard, and 29.125 yards at i 



— •• .. » 



«.•< 



— ' i^ 


.. .i. .vW 


^» • ^— «^— . ^ 




^ ^ 




'• • -. 




« 


>' - .. 


— "^ • - — 


- /• ♦. 






« ^^^»- •* 


- -TV 


JLW.I. 


- .--, 




^t'A* 


-'■ ri» -^ -i 


_• 





JfxiA- 



Hf 



iOKssrsvF As ^?**t1 








Drvisioij^. 
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DIVISION. 



±dd. tHvision of Decimals is the process of 
nding the quotient when one or both terms are decimals. 



WBITTEX EXJ^RCISEH, 



1. Divide 9.5 by .625. 



OPSRATIOX. 

625») 9,5000 ( 15.2 
6 '25 

^250 
3 125 

1250 
1250 



Solution. — As the dividend must con- 
tain, at least, as many decimal places ai 
the divisor, we must, in this problem, 
annex two ciphers to the dividend. Then 
dividing as in simple numbers, we find a 
remamder of 125 ; to which we annex 
another cipher and continue the division. 
This gives a final quotient of 152. Now, 
since the dividend is the product of the 

quotient by the divisor, we subtract the 

number of decimal places in the divisor from the number in the 
iividend, and the remainder will be the number required for the 
quotient. Counting the three ciphers annexed, we have four deci- 
mal places in the dividend and three iu the divisor. Hence, there 
will be one in the quoti^t. 

3>ivide : 
' ^. 70.4^3^1^51 802. 

-#. 101.6688 by 43.08. 
5^ 71.1022 by 18.86. 
er. 4171.15 by 1000. 
r. 1^108^ bjr .01 9. _ 
8. 17.1031 by700053. 

le. (81.96 X I) -^ (18A - 12.25) = ? 

17. (47.008 + .125) X (810 ^ .018) = ? 

18. 300.1631 X (80.005 -^ IG.OOl) - 900.0000099 = ? 



N 



9, 125 by 2480. 

10. .004 by .0016. 

11. .000025 by 250. 

12. .051 by .0015. 
■/j^_^001 by 100. _ 
i^. 703 by 18 J. 

15. .50 1 by 4.076. 
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BUSINESS OPERATIONS. 

123. In Business Operations there are generally 
iL^ee things considered; viz., the quantity, the price^ and 
the cost. 

124. The Quantity is the amount of anything 
bought or sold. 

125. The Price is the value of a unit of the quantity. 
12G. The Cost is the value of the entire quantity. 

127. An Aliqnot Part of a number is one of the 
equal parts into which the number can be divided. 

128. The principal aliquot parts of a dollar are as fo^ 
lows: 



TABLE. 



5 cents 
10 cents 
20 cents 
25 cents 
50 cents 
75 cents 



^\ of $1.00. 
yV of $1.00. 
i of $1.00. 
i of $1.00. 
4 of $1.00. 
f of $1.00. 



^^ cents 
8^ cents 
12^ cents 
16| cents 
33^ cents 
66f cents 



T\r of $1.00. 
^ of $1.00. 
i of $1.00. 
i of $1.00. 
\ of $1.00. 
f of $1.00. 



Case I. ^(j^^ 

120. To find the cost of any quantity when the 
price of a unit is an aliquot part of a dollar. 

i. What will 75 bushels of wheat cost at 50 cents a 

bushel? 

113> 
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OPltftAl'iOM, Solution. — If it cost $1 per bushel, the cost 

iO Cts. = $ir '^ould be as many dollars as there are bushels. 

o\ A,fyf! But since the price is | of a dollar a bushel, the 

' whole cost will be | as many dollars as there are 

$37^. bushels; or \ of $75 = $75 -^ 2 = $37^. 

v^^,^---^^^ WXITTEN EXEMC I8ES. 

2. What cost 1297 dozen of eggs at 16| cents a dozen ? 
S, At 6^ cents a spool, what cost 9245 spools of thread ? 
4^ What cost 7842 yards of muslin at 33^ cents a yard ? 

5. What is the cost of 525 pounds of sugar at 12^ cents 
pound? Arts, $65,625. 

6. Find the cost of 2500 melons at 25 cents each. 

7. What must be paid for 6 bales of cotton containing 
^0 pounds each, at 16f cents a pound ? 
' 8. What will 18 pieces of calico, each containing 45 

rds, cost at 25 cents a yard ? Ans, $202.50. 




Case II. 

130. To find tlie cost when the quantity and 
the price of 100 or lOOO are griven. 

1. What istha.cost of 8409 feet of boards, at $28.25 a 




\ 



SOLUTION.— If 1000 feet cost $28.25, 1 foot will 

-ost t^Vtt «^ $28.25, and 8409 feet will cost 8409 

times y^^^ of $28.25, which, by multiplying and 

cutting off three places in the product, we find 

^ to be $237.55. 



t 



WRITTEN EXERCISES, 

* is thvcost: 

Of 897 apples at $2.75 per hundred? 
d. Of 84728 hricka at $9.50 per 1000 ? 
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Jf. Of 867 pounds of pork at $6.25 per hundred? 
5. Of 94520 feet of stone at 148 a thousand ? 
e. Of 912 pounds of beef at *9 a hundred? 

7. Of 6450 oysters at 13 a hundred? Ans. 1193.50. 

8, What will 8783 feet of hemlock scantling cost at 
$4.62^ per M. ? Ans. $40.6213. 

P. What will a compositor receive for setting up a book 
of 430 pages of 784 ems each, if he receive 65 cents per 
thousand ? Ans. $219,128. 

10. What is the cost of 3816 pounds of wheat flour at 
.25 per C? Ans. $314.82. 



Case III. 

131. To find the cost of articles sold by the ton 
of 2000 pounds. 

i. At $15.25 per ton, what will be the cost of 12845 
pounds of hay ? 

OPEIIATION. 

*> ^ jfel 5 *>5 Solution. — Since 1 ton, or 2000 pounds, cost 

" ^ ^^^"^^ $15.25. i ton, or 1000 pounds, wiU cost $15.25^2 

$7. 625 = 17.625. If 1000 pounds cost $7,625, 1 pound will 

12. 845 cost y^ffi^ of $7,625; and 12845 pounds will cost 12845 

*97 94S125 *i°^®s -^^^ of $7,625, which is $97.94. 

WJiJTTJEX EXEnCISES, 

What is the cost : 

2. Of 5847 pounds of iron at $82.50 a ton? 

3. Of 6540 pounds of wool at $580 a ton ? 
i. Of 3496 pounds of coal at $9.62^ a ton? 
6. Of 36847 pounds of meal at $50 a ton? 

6. Of 8420 pounds of pig iron at $34^ a ton? 

7. Of 27816 pounds of oats at $26.75 a ton ? 
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?. A peddler sold 2915 pounds of rags at 123 a. ton; 
at did he receive ? Ans. 133.5225. 

BILLS. 

132. A Sill is a written statement of the purchase or 

e of goods. It should mention the time, the place, the 

rties concerned, the price of each item, and the entiir 

st* 

Find the amount of each of the following statements; 

J. A Student's Expenses. 

Oct. 1, '87, Paid tuition |20.00 

4, ** Bought Greek Grammar 1.25 

6, *• Bought French Keader 1.00 

6, ** Bought Elementary Algebra 85 

15, *' Bought pair boots 6.50 

2i, *' Paid for car fare 2.90 



*t 
«< 
<( 



«c 
«( 



2. A Family's Expenses. 

Jan. 8, '86, Paid cook in full $80.00 

10, •• Boughtsteak 1.80 

12, " Bought bread 95 

19, ** Bought 3 bushels potatoes 2.25 

** 25, *' Bought 2 pounds Java coffee ,70 

" 29, ** Paid servants in full 45.50 

^. A Farmer s Expenses. 

Mar. 1, '85, Bought a horse $125.00 

4, *' Paid balance due Mr. Brown 60.00 

10, '* Paid 3 years* insurance 84.00 

12, ** Paid carpenter 24.50 

16, ** Bought a saddle 14.00 

20, '• Bought 60 bushels wheat 90.00 

25, * * Bought 40 pounds soap 3.40 

36, *'• Paid for groceries 27.35 

28, '* Paid for repairing wagon 10.50 

30, '* Bought 85 bushels corn 34.00 



•(■ 
(* 
(f 
«( 
<i 
If 
It 
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4* A Painter^s Beceipts. 

Dec 1, '84, Received from W. Clarke on account. . . $90.50 

" 2, " Received from T. Stowe on account. . . , 125.00 

6, '* Sold 8 pounds putty 52 

8, " Sold 10 gallons turpentine. 6.00 

9, ** Sold paints and oils 79.50 

11, " Received 60 days* painting 210.00 

14, ** Received from J. Wilkins on account. . 88.50 

20, ** Sold 120 pounds green paint 36.00 

27, * ' Received 152 days* painting. 532.00 



« 

n 
it 
(i 
«( 
It 
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Find the balance of each of the following accounts. 

J, Henry's Cash Account. 

Sept. 1, '87, Received from mother $5.00 

** 2. *• Bought 4 scbool books 2.75 

" 3, •' Bought necktie 45 

" 5, ** Received from mother ...., 1.50 

7, " Bought 1 penknife t)5 

12, *• Bought 6 handkerchiefs 1.50 






2. A Laborer's Transactions. 

May J*, *87, Cash on hand $41.75 

** ^ " Received for 1 month's work 29.50 

Paid 2 weeks' board lO.OO 

Bought 1 pair shoes. 3.50 

Bought a liat and linen coat 4.25 

Xjcnt a tneuci. ..... .^ t.»*.,»«ff..f.«. .. lo.Uu 



3, 
' 4, 
" 6, 
'* 8, 
" 315, 



5, A Merchant's Receipts. 

June 1, '86, Sold 42 yards cloth $105.00 

4, ** Sold 75 yards muslin 12.00 

5, " Sold 34 yards ribbon 17.00 

8, ** Received from T. Curran on account... 98.50 

13, " Sold 10 yards cloth 45.00 

15, " Sold 5 dozen handkerchiefs 19.80 

18, " Sold 14 dozen linen collars 35.00 

25, ** Received from W. Ross on account 38.25 



3. A Young Man at College. 

Nov. 1,'83. CaslionhaDd 

" 2, ■' Paid 2d quarter's tuition , 

" 8, " Paid books and Btationory 

" 4, " Received from Iiome , 

" C, " Bought overcoat and hat 33.S0 

" 7, " SoldSbooks 1.85 

" 10, " Paid 3 weeks' bowd 18.50 

" 19, " Received from home 

" 25, " Lost 

" 29. " Paid 1 week's board i.M 



«<IS.00 
12.50 
10.50 
15.00 



10.00 



4. Find the gain or loss ou an investment including ch« 
following transactions in raising potatoes: 



May 1.'86 


Plotting and harroivlng, Sdajs..... 


,®?S.1» 


■' B. '■ 


PlowIrK drills, IW dB>-n 


. ■' i-sa 


" li, " 


ManurinK ir, drills. 4 days 


. " i.5fc 


" IJ. - 


Spreadtuftmanun!. l^daj'B 










" 16. " 


Cultiiig and droppiiiB seed. S doya . 




" 18. ■' 


Covering ivith llgbc plow, 1^ d-y. 


." 1.B5 


" H3. ■• 


Hoeing and lBvemng,l«riByH 


. " 1.M 








July 10. ■' 










Aug. IS, ■■ 


Took 35 buBhels tuf pr.w.ie use 


," .70 


" IB. " 


DigBiiig.Tdaj* 








.'■ M 



5. A Grocer's Transactions — Find gaiu or loss. 

April 2, '84, Bougbt 50 pounds soap $5.33 

'■ 5. ■■ Boupbt 13 barrels fljur BO.OO 

" 7, " Pold 30 pounds soap 3.60 

" 8, " Bougbt butter and sugar. 75.00 

"11, " Sold 6 barteis riour 48.CM> 

"14, " Bouglit 87 pouuds sugar. 13.05 

"18, " Sold 37 pounds sugar 5.18 

" 18, " Received from J. Marsh on account 24.00 

"31. " Paid store expenses , 53.50 
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^ 6. As& merchant I deal with a butcher. Find the re- 
''^Bult af the following traDsactions: 



Bougbtof H. Rjih 10 pounds beef {^ S0.S3 

BoutthC ot him 10 pounds mutton ..." .IB 

Sold him £S yarda muiKo " .13 

Beeeiied from him CHsh, per bill (|3.3S) 

BoURhCof him 4S pounds pnrk ® .13 

" 13 ■' eornedbeet" .10 



Find the amount oC each of the following: 

St, Locis, Sept. 11, 1880, 

of H. W. Williams. 



Mb. J. F. Toner, 



<S> 



yards blue broaddotb. .@, $SZ 

pieces black broadcloth, 

each 4a jarda . .iV. . .@ J3.20 
Beeeived paj/ merit by note at 30 day*, 

H. W. Williams. 

PIB 0-. Wbiti. 



■Mr. H. Connolly, 



Philadelphia, Ang. 7, 1882. 
Bought of W. Brodebick & Co. 



vmegar @ 16c. 



Mb. J, C, Eeili-t, 



New Tosk, April 11. 1888. 
/ of R. Salmon, 



Jtaoi 



bbl. SXX. flour., 



Me. J. Sheehan, 



Beeeived pai/77tent, y 

R. Salmon. L 

Baltiuore, July 37, 18S1. 
Bought of J. MuLLER & Son. 



M.y 18 


15 




30 


June 17 


24 


laly 8 


« 


" " 


IB 


" 7 




•' 13 




" 14 





gallons port wine % 11.10 

brandy @ $2.25 

'■ flheiTj- @$1,07 

dozen cbsmpagne @ $9.00 

*' ginger ale @¥1.20 



Cr. 



By CI 



100 


00 




15 


S5 




10 


SO 





Balance due J. M. &, Son. 

Jleeeited payment. 



Me. John Kelly, 



(pi^l 10 120 barrels fiout. . 
■■ :a I 7S| " " .. 



J. MDller & Son. 
New York, May 31. 3888. 
Bought of H. Jackson. 

.■.■© J6--5 1 1 

...•®«7.50 II I U I 
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BUSINESS OPERATIONS. 



WMITTEN HX EJRC ISES, 

Make out bills, accounts, and invoices, in proper form, 
from the following statements : 



1. 

21 pounds dried apples at 9c. 
47 pounds tea at 39c. 
15 pounds coffee at 46c. 
35 pounds barley at 7c. 
28 pounds raisins at 12c. 
19 pounds lard at 9c. 

3. 

160 busliels rye at $1.10. 
212 bushels turnips at 50c. 
234 bushels onions at 86c. 
311 bushels wheat at $1.35. 
452 bushels corn at 80c. 
370 bushels potatoes at 75c. 



16 pounds cheese at 8a. 
31 pounds soap at 9c. 
40 pounds sugar at 7o. 
12 pounds butter at 25g 
26 pounds rice at 10c. 
20 pounds prunes at 1^ 

122 barrels flour at $8.25. 
375 barrels apples at $2.75. 
216 barrels cider at $8.25. 
324 barrels vinegar at $7.00. 
112 bushels pears at $1.25. 
340 busheis peaches at $2.25. 



5. Mr. Burke ordered, June 23, 1883, from Thomas 
Crogan, the following: 6 lb. cheese @ 14c. ; 2 lb. butter @ 
30c. ; 3 lb. cooking butter @ 18c. ; 4 doz. eggs @ 15c* ; 3 
lb. lard @ 13c. 

6. J. B. Larkin, Philadelphia, sold to Mrs. L. Began, 
July 10, 1883, the following articles: 4 lb. soda crackers 
@ 6c. ; 2 lb. Qgg biscuit @ 10c. ; 8 loaves bread @ 6c.; 4 
mince pies @ 12c; 3 lb. sponge cake @ 25c; 4 lb. ginger 
snaps @ 8c. 

7. Mr. Philip A. Harvey, Paterson, N. J., presented 
the following statement to G. B. Grant, April 2, 1882: 4 
pair French calf gaiters @ $6.00; 3 pair cloth slippers @ 
$2.50; half soles and heels on boots @ $1.50; 2 pair chil- 
dren's shoes @ $1,50; 1 do2. §ho^ laces @ 20c. j 1 rwor 
strop © 15c. 
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8, August 21, 1883, Mr. John F. Sanders, of Hoboken, 
. J., purchased of B. J. Murray & Co., N. Y., 32 tons 
pge stove coal @ 17.50; 13 tons nut coal @ $8.00; 15 
rds wood @ $5.50; 25 bbl. kindling wood @ $0.50. 
ake out bill for amount. 

^ Make out an appropriate bill on the supposition that 
u sold a gentleman 4 articles froin a hardware store. 

10. D. & J. Sadlier, New Yorjc, bought of Sower, Potts 
Co., Philadelphia, the following articles, June 22, 1883: 

Quackenbos' Natural Philosophy @ $0.90; 12 Shaw's 

terature @ $1.00; 20 Robinson's Geometry @ $0.85; 16 

)binson's University Algebra @ $0.95. They paid $30 

cash, and returned books to the a;mount of $20. Make 

t bill showing entire statement. 

11. M. J. Fuchs & Co., of New York, purchased of B. 
Vanere, Chicago, February 16, 1882, the following: 

'gal. alcohol @ 75c.; 20 gal. brandy (Cognac) @ $7.50; 
•gal. Scotch gin @ $3.50; 35 gal. Holland gin @ $4.50; 
•gal. Century whiskey @ $4.00. What was the amount^ 
Jfte bill ?• 

12. Chas. H. Schreiber, of Cincinnati, shipped to T. F. 
firkson, of Buffalo, May 31, 1830, the following: 12 
leg, 5272 lb.. Mid. Upland cotton @ 18c. ; 10 bales, 4870 
, Mid. Gulf cotton @ 20c. ; 18 tierces Carolina rice, 
^00 lb., @ 6c. Make out bill, receipted. 

IS. On October 16, 1883, Mr. F. J. Quirk sold to Mr. 
A. Quigley, of Memphis, the following articles: 8 lb. 
aphor @ 50c. ; 8 oz. quinine @ $3 ; 6 lb. Epsom salts @ 
; 4 oz. morphine @ $5 ; 7 lb. gum shellac @ 75c. ; 5 lb. 
xa ammonia @ 8c. ; and gave a receipted bill for amount. 
ti. Make out a bill of ten purchases from a grocery 
re. 



DENOMINATE NUMBERS. 

133. A Denoininate Xuitnber is a concrete num* 
ber whose unit is arbitrary. 

134. There are two sorts of units; yiz., natural and 
arbitrary. 

135. A Natural Unit is a unit furnished by the 
nature of the quantity measured. Thus, in a row of 
houses, the unit is a house. 

136. An Arhitrary Unit is a unit which is deter- 
mined by custom or law. Thus, in the length of a road, 

the unit is the yard. 

137. These units or measures produce two sorts of 
quautity: discrete and conti?inous, 

138. Discrete QNaittities are those which are 
com posed of similar but distinct objects; as, a yegimeut ol 
soldiers, a row of ti'ees. 

139. Coutiifuous Quantities are those which do 
rjot present distinct i)arts; as, a surface, a solid, the 
Aveiii:lit of a bod v. 

140. A Comj^ound Nuniber is a concrete num- 
ber (composed of diiferent units of the same kind of 
quantity. 

Denominate Numbers treat of: 

1. Value. 5. Volume. 

2. Weight. 6. Capacity. 

3. Length. 7. Time. 

4. Surface. 8. Angles. 

12a 
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MEASUEES OF VALUE. 

141. The Value of ii thing is its price estimated on 
A piece of metal of determined weight. 

1.4:S« JHoney is the measure by which we estimate the 
value of things. 

143. Ouvrency is money used as a circulating me- 
dium. 

UNITED STATES CURRENCY. 

144. The Unit of United States ourrcncy is the gold 
dollar. It weights 25.8 grains. 

TABLE. 

10 mills (m.) = 1 cent c. or ct. 

10 cents = 1 dime d. 

10 dimes = 1 dollar $. 

10 dollars = 1 eagle E. 

Note.— The gold coins are tlie $1. 13^, |3, |5, |10, ^nd $20 ])ieces : 
tlie silver coins are the 10c. , 25c., SOc, and $1 pieces ; tbe vicl'el comA 
are the 3c. and 5c. pieces ; the Ic. piece is made of bronze, 

ORAL i:XEMCISJES. 

1. How many mills in a cent? In 3c. ? In 5c. ? 

2. How many cents in a dime ? In 2 dimes ? In 4 
dimes? In 10 dimes? In 15 dimes? In 24 dimes? 

5. How. many mills in 10 cents? Cents in a dime? 
Mills in a dime? Cents in 8 dimes ? Mills in 20 dimes? 

4, IIow many cents in a dollar ? In 86 ? In $8 ? 
J. How many mills in 12c. ? In 60c. ? In 90c. ? 

6. How many mills in 100 cents? Cents in a dollar? 
Mills in a dollar? Mills in 60 cents? 

7. How many dimes in a dollar ? In %\^ ? In *7 ? 

8. How many dimes in $2.50 ? In $6.40 ? In $9.30/ 
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y. flow many cents in 90 mills ? In 30 m.? In 70 m.? 

10. How many cents and mills in 66 m.? In 93 m.? 

11. How many dimes in 80c.? In 20c.? In llOc? 

12. How many dimes in 65c.? In 92c.? In 215c.? 

13. How many dollars in an eagle? In a double-eagle? 
In 6 eagles ? In 9 eagles ? In 16 eagles ? 

H. How many cents in 8 dimes 9 cents ? 6 dimes 2 
cents ? 7 dimes 3 cents ? 10 dimes 4 cents ? 

15. How many cents in the silver coins, taking one of 
each ? 5 of each ? 10 of each ? 

16. How many dollars in the gold pieces, taking one of 
each ? 3 of each ? 6 of each ? 

ENGLISH MONEY. 

146. l^Jnglish Money is the legal currency of 
Great Britain. 

146* The Unit of English money is the pound ster- 
ling. 

TABJLE. 

4 farthings (far.) = 1 penny d. 

12 pence = 1 shilling s. 

20 shillings = 1 pound £, 

Also, 2 shillings = 1 florin ; 5 shillings = 1 crown ; and 21 shil- 
lings = 1 guinea. 

Note. — The gold coin valued at one £, is called a Botereign, Its 
value in U. S. money is $4.8665. The gold coins of Great Britain 
are the sovereign, half-sovereign, and guinea; the silver coins are 
the crown, half-crown, florin, shilling, six-penny, and three-penny 
pieces; the copper coins are the penny, half-penny, and farthing. 

OBAL JEXERCISES. 

1. IIow many farthings in a penny ? In 6 pence ? In 
7 pence ? In 11 pence? In pence ? In 12 pence? 
^, How many farthings in 3d. 2 far.? In 4d. 3 far.? 



5. How many pence in a shilling? In 4 shillings ? In 
8 shillings? In 7 shillings? ' In 11 shillings? 

4' How many farthings in 12 pence ? Pence in a shil- 
ling ? Farthings in a shilling ? 
. 5. How maAy farthings in 3s. ? In 10s. ? In 15s. ? 

6. How many shillings in a £? In £7? In £13? In 
£25? In £15? In £20? In £40? 

7. How many shillings in a crown? In 6 crowns? In 
14 crowns ? In 20 crowns ? In 9 crowns ? 

8. How many pounds in 60 shillings? In lOOs.? In 
80s. ? In 480s. ? In 360s. ? In 640s. ? 

9. How many pence in 16 far.? In 18 far.? In 36 far.? 

10. How many shillings in 72d.? Iu96d.? In 240d. ? 

11. What will 5 lb. of beef cost at 9d. per pound ? 

i^. How many yards of cloth at 6s. a yard can be pur- 
chased for £3 ? For £6 ? For £11 ? 

IS. What cost 36 combs at 9d. apiece? At 3d.? 

14> How many bats ^t 2s. each may be bought for 120d. ? 
For240d.? For I44d.? For 72d.? 

REDUCTION DESCENDING, 
i. Reduce £3 lis. 9d. 2 far. to farthings. 

OPERATION. 

£ 8. d. far. 

3 11 9 2 Solution.— Since one £ = 20s., £3 = 60s.; 

20 adding lis. to this, we have 71s. Since Is. = 

1^1^^ 12d., 7l8. = 852d., which together with 9d. 

,0 ' give 861d. And, since Id. = 4 far., 861d. = 

8444 far., which, plus 2 far., give 3446 far. 

861d. i^ence, £3 lis. 9d. 3 far. = 8446 far. 
4 

3446 far. 
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WniTTEN EXER 

Reduce: 

2. £3 8s. 5d. to pence. 
^. £10 ()S. lid. to pence. 
i. £57 103. 3d. 2 fur. to far. 
6. £60 9s. 2d. to farthings. 

6. £35 Os. lOd. to farthings. 

7. £18 16s. to pence. 

8. £150 to farthings. 

9. 6s. lid. to pence. 

10. £1 Is. Id. 1 far. to farthings. 

11. £56 to pence. 

12. £180 18s. to shillings. 

13. £2800 to shillings. 



CISE8. 

Ans. 82 Id. 

Ans. 2483d. 

A Hit. 55214 far. 

A72S. 58040 far. 

Ans. 33640 fan 

A718. 4512d. 

Ans. 144000 far. 

Ans. 83d. 

Ans. 1013 far. 

Ans. 13200d. 

Ans. 3618s. 

Ans. 572008. 



TIEDUCTION ASCENDING. 
1. Eeduce Tli5 farthings to higher denominations. 



OPERATION. 

4 )7115 far. 

12 ) 1778 + 3 far. 

20 ) 148 + 2d . 

£7 + 8s. 
£7 8s. 2d. 3 far. 



Solution.— Since 4 far. = Id., in 71W 
far. there are 1778d. and 8 far. Also, 12d. 
= Is.; heDce, in 17I8d., there are 148s. And 
2d. Again, as 20s. = £1, so in 148s. ther» 
are £7 and 8s. 



WRITTEN EXERCISES* >. 

Change : 

2. 6000 farthings to pounds sterling. Ans. £6 5b. 

3. 23088d. to pounds. Ans. £96 4s. 
J/,. 1684 far. to shillings. Ans. 36s. Id. 

5. 8152d. to pounds. Ans. £33 19s. 4d. 

6. 66778 far. to pounds. Ans. £69 lis. 2d. 2 far. 
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7. 23694d. to pounds. A71S. £98 14s. 6d. 

S. 16860 fur. to shillings. 

9. 5068d. to crowns. Ans. 84 crowns 2s. 4d. 

10. 9790 far. to pence. 

12, 27210d. to sovereigns. A7is. 113 sov. 7s. 6d. 

13. .59317s. to pounds. Ans, £2965 17s. 

13. 1048521d. to pounds. 

14. 816 farthings to shillings. Ans, 17s. 
lo. 522315d. to florins. Ans. 21763 florins 3d. 

MEASUEES OF WEIGHT. 

14 7 • Weight is the measure of the earth's attraction. 

148« The Unit of weight is the Troy pound. 

149* There are three measures of weight in general 
use; viz., Troy Weight, Apothecaries' Weight, and Avoir- 
dupois Weight. 

TROY WEIGHT. 

X50. Troy Weight is used in weighing precious 
metals, jewels, and also in philosophical experiments. 

151. The Unit of Troy Weight is the pound of 57«0 
grains. 

TABLE. 

24 grains (gr.) = 1 i)enny weight. . . c pwt. 

20 pennyweights = 1 ounce oz. 

13 ounces = 1 pound lb. 

OltAL EXEJICISES. 

1. How many gruins iu 1 pwt.? In 4 pwt. ? In 6 
pwt. ? In 10 pwt. ? Ill 20 pwi. ? Ill 3 pwt. ? 

2. How many pwt. in au ounce? In o oz. ? In 5 oz. ? 
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3. How many ounces in a lb. ? In 5 lb. ? In 8 lb. ' 
In 12 lb. ? In 15 lb. ? In 30 lb. ? In 50 lb. ? 

4' How many lb. in 60 oz. ? In 48 oz. ? In 288 oz. " 
[n 72 oz. ? In 120 oz. ? In 144 oz. ? In 84 oz.? 

5. How many ounces in 60 pwt. ? In 480 pwt. ? I 
180 pwt. ? In 220 pwt. ? 

6. How many pwt. in 72 gr. ? In 120 gr. ? In 240 gr. 

7. How many grains in 4 pwt. 3 gr. ? In 10 pwt. 10 gr. 

8. How many pwt. in 4 oz. 2 pwt. ? In 10 oz. 6 pwt.? 

9. How many oz. in 3 lb. 4 oz. ? In 12 lb. 6 oz. ? I 
16 lb. 9 oz. ? 10 lb. 3 oz. ? 20 lb. 5 oz. ? 

10. At 3 cents a grain what will 2 pwt. of gold cost ? 

11. How many watches of 2 oz. each can be made fro 
80 pwt. of gold ? From 120 pwt. ? 

12. What will 2 lb. of silver cost at 6 cents a pwt. ? 

WRITTEN EXEUCISES. 

Eeduce : 
i. 3 lb. 10 oz. 6 pwt. 3 gr. to grains. Ans. 22227 gr. 

2. 9 lb. oz. 11 pwt. 10 gr. to grains. Ans. 52114 gr. 

3. 6 oz. 12 pwt. 17 gr. to grains. Ans. 3185 gr. 

4. 18 lb. 6 oz. 4 pwt. to pwt. Ans. 4444 pwt. 
6. 200 lb. 9 oz. pwt. to pennyweights. 

6. 34 lb. 6 gr. to grains. Ans. 195846 gr. 

7. 10 oz. 19 pwt. to grains. Ans. 5256 gr. 

8. 207 lb. to ounces; to pwt. 

9. 76 lb. 10 oz. 16 pwt. to pennyweights. 

10. 19 lb. 5 oz. to grains. Ans. 111840 gr. 

11. 23036 gr. to lb. Ans. 3 lb. 11 oz. 19 pwt. 20 gr. 

12. 3996 pwt. to lb. Ans. 16 lb. 7 oz. 16 pwt. 

13. 523769 gr. to lb. A7is. 90 lb. 11 oz. 3 pwt. 17 gr. 
H. 8406 pwt. to lb. Ans. 35 lb. 6 pwt. 
15. 6004 gr. to ounces. An8. 12 oz. 10 pwt- 4 gr. 
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APOTHECARIES' WEIGHT, 

153. Apothecaries' Weight is used in prescribing 
and in compounding dry medicines. 

153. The Unit of this measure is the Troy pound. 
This weight differs from Troy Weight only in the divisions 
t>f its ounce. 

TABLE. 

20 grains (gr.) = 1 scruple scr., or ^, 

8 scruples = 1 dram dr., or 3 . 

8 drams = 1 ounce oz., or ^ . 

12 ounces = 1 pound lb., or ft) . 

APOTHECARIES' LIQUID MEASURE. 

Apothecaries' Liquid Measure is used in pre- 
scribing and in compounding liquid medicines. 

60 drops (gtt.) or minims (ni) = 1 fluid dram f 3 . 

8 fluid drams = 1 fluid ounce f ^ . 

16 fluid ounces = 1 pint 0. 

8 pints = 1 gallon Cong. 

OnAL EXERCISES. 

1. How many grains in a scruple ? In 3 scr. ? In 5 
scr. ? In 8 scr. ? In 15 scr. ? In 30 scr. ? 

2. How many scruples in 60 grains ? In 70 gr. ? In 80 
gr. ? In 40 gr. ? In 55 gr. ? In 95 gi*. ? 

5. How many scruples in a dram ? In 6 dr. ? In 8 dr.? 
In 10 dr. ? In 15 dr. ? In 24 dr. ? 

4. How many drams in 6 scruples ? In 24 scr. ? In 
15 scr. ? In 36 scr. ? In 51 scr. ? In 72 scr. ? 

6. How many drams in an ounce? In 4 oz. ? In 11 
oz. ? In 17 oz. ? In 20 oz. ? In 30 oz. ? 
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6. How many pounds in 21 oz.? In 36 oz.? In 72 oz.? 

7. How many grains in a dram? In 3 dr.? In 4 dr.? 
S. How many drams in a lb.? In 3 lb.? In 7 lb.? 

9. How many ounces in 3 lb. 2 oz.? In 2 lb. 4 oz.? 

10. How many scruples in 3 dr. 2 scr.? In 12 dr. 
2 scr.? In 10 dr. 1 scr.? In 15 dr. 4 scr.? 

11. How many pills of 2 grains each, may be made trom 
an ounce of quinine ? 

12. What is their value at 2 cents each ? 

WRITTEN EXERCISES. 

Beduce : 

i. 9 lb. 10 oz. 6 dr. 2 scr. to grains. Ans. 57040 gr. 

2. 11 lb. 3 1 3 6 to drams. Ans. 3 1070. 

8. 3 16 3 4 32 to scruples. Ans. 3398. 
^. 1 lb. 1 1 3 1 to grains. Ans. 6300 gr. 

5. 16 lb. 2 oz. to scmples. Ans. 34656. 

6. 3 oz. to grains. Ans. 1440 gr. 

7. 46 lb. 10 oz. to grains. Ans. 269760 gr. 

8. 270 lb. 3 9 to drams. Ans. 3 25992. 

9. 3 7 32 13 gr. to grains. Ans. 473 gr. 

10. 3 11 2 2 31 16 gr. to grains. Ans. 5436 gr. 

11. 57050 grains to lb. Ans. 9 lb 1 10 3 6 32 10 gr. 

12. 8G40 scruples to lb. Ans. 30 lb. 
IS. 34572 grains to lb. Ans. 6 lb. 12 gr. 
IJf. 6000 grains to oz. Ans. 12 oz. 4 dr. 

15. 78406 scruples to oz. Ans. I 3266 3 7 31. 

16. 8009 drams to lb. Ans. 83 lb. 35 31. 

17. 4040 grains to drams. Ans. 3 07 31. 

18. 16843 scruples to lb. Ans. 58 lb. 5 oz. 6 dr. 1 scr. 

19. 4444 grains to oz. Ans. 39 3 2 4 gr. 

20. 862 drams to oz. Ans. 3 107 3 6. 
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AVOIRDUPOIS WEIGHT. 

164. Avoirdivpois Weight is used in weighing all 
oommon goods. 

155. The Unit of this measure is the pound of 7000 
Iroy grains. 

TABLE. 

16 ounces (oz.) = 1 pound lb. 

100 pounds = ] ^ '""'d^'J^igl't cwt. 

( or cental C. 

20 Lund red weight = 1 ton T. 

Note. — The Long ton contains 2240 pounds ; 112 pounds to the 
hundredweight, and 28 pounds to the quarter. The Long ton is 
used at the U. S. Custom House, also in weighing ores, coal at the 
mines, and in ocean freights. 

ORAL EXERCISES. 

1. How many ounces in a pound ? In 3 lb. ? In 7 lb. ? 
In 12 lb. ? In 15 lb. ? In 20 lb. ? In 50 lb. ? 

2. How many pounds in 3 cwt.? In 6 cwt. ? In 2 
centals? In 6 C. ? In 10 C. ? In 35 C. ? In 47 C. ? 

3. How many cwt. in a ton ? In 3 tons ? In 7 tons ? 
Jf, How many ounces in 2 lb. ? In a cwt. ? In a ton ? 

5, How many pounds in 80 oz. ? In 32 oz. ? In 96 oz. ? 

6, How many pounds and ounces in 37 oz. ? In 46 
oz. ? In 89 oz. ? In 75 oz. ? In 65 oz. ? 

7. How many centals and pounds in 670 lb. ? In 750 
lb. ? In 1010 lb. ? In 2330 lb. ? 

8. What is the cost of a pig weighing 3 cwt. 50 lb., at 
6 cents a lb. ? At 6 cents ? At 7 cents? 

9, At 3 cents an ounce, what will 4 lb. of tea cost ? 
12 lb. ? 30 lb. ? 10 lb. ? 

10. What cost 4 centals of sugar, at 9 cents a lb. ? 
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WniTTEN BXEBCI8E8. 

Beduce : 

L 7 T. 9 cwt. 16 lb. to lb. 
^. 1 T. 11 cwt. 70 lb. 15 oz. to oz. 

3. 6 cwt. 9 oz. to ounces. 

4. 8 T. 4 lb. to pounds. 
T. 17 T. 16 cwt. to cwt. 

6. 4 C. 6 lb. to oz. 

7. 25 T. 6 C. 84 lb. 12 oz. to oz. 

8. 25 C. 86 lb. to lb. 

9. 8 T. 2 C. to centals. 
10. 375 it. 16 C. 90 lb. 14 oz. to oz. Ans. 12027054 oz. 
li. 470507 oz. to tons. A?is. 14 T. 14 cwt. 6 lb. 11 oz. 



Ans. 149101b. 

Ans. 50735 oz. 

Ans. 9609 oz. 

Ans. 16004 lb. 

Ans. 356 cwt 

Ans. 6496 oz. 

Ans. 810956 oz. 

Ans. 25861b. 

Ans. 162 C. 



12. 82880 lb. to tons. 

13. 43276 oz. to cwt. 
U. 6780 oz. to lb. 

15. 30245 lb. to tons. 

16. 438 cwt. to tons. 

17. 16784 oz. to centals, 

18. 3700 oz. to centals. 

19. 18000 lb. to tons. 



Ans. 41 T. 8eM80lb. 

Ans. 27 cwt. 4 IbV 1:2 oz. 

A71S. 423 lb. 12 oz. 

Ans. 15 T. 2 C. 45 lb. 

Ans. 21 T. 18 cwt 

Ans. 10 0. 49 lb. 

Ans. 2 C. 31 lb. 4 oz. 

Ans. 9 T. 



20. 5214430 oz. to tons. Ans. 162 T. 19 C. lib. 14 oz. 



GENERAL WEKiHTS. 



Commodities. 


lb. 

per 

ou. 

28 
28 
32 
34 

48 
48 


Commodities. 


lb. 
per 

DU. 

45 

50 
56 
56 
56 
57 


Commodities. 


lb. I 


Apples (dry).. . 
Peaches (dry). . 
Oats 


Timothy seed . . 
Salt 


Potatoes 

Pease 


60 
60 1 


Rye 


Beans 


60 f 


Malt 


' Corn (shelled).. 

' Flax seed 

Onions 


Wheat 

Clover seed . . . 
Corn (in ear)... 


/ 
60 


Barley 

Buckwheat 


60 

70 / 

f 
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Commodities. 


lb. 


Commodities. 


lb. 


barrel of flour 

*' pork 

" salt 


196 
200 
280 


Quintal of fish 


100 
100 
6^ 


Keg of nails 


Gallon of petroleum.. . . 





OMAL EXMBC I8ES, 

2, How many lb. in a bushel of dried apples ? In 6 bu.? 
l»x 11 bu.? 

^. How many lb. in 2 bbl. of flour? In 3 kegs of nails? 
■■•^X 4 gallons of petroleum ? 

S. How many lb. in a bu. of buckwheat ? In 3 bu. of 
Potatoes ? In 7 bu. of salt ? 

4. What cost 3 bbl. of pork at 9c. a lb. ? At lie. a lb.? 

5. What cost 4 bu. of salt at 6c. a lb.? At 8c.? 

6. Which is the heavier, a bushel of potatoes or a bushel 
^f onions? 

7. What cost 3 bu. of barley at 5c. a lb.? At 4c.? 

8. What cost 4 quintals of codfish at 10c. a lb . ? At 12c. ? 

WRITTEN EXEBCISES. 

1. A farmer sold 20 bushels of oats at 86c. a bu., and 16 
bushels of buckwheat at 3c. a lb. ; how much did he re- 
ceive for both? Ans. $40.24. 

2. What cost 9 bbl. of flour at 5c. a lb. , 3 bbl. of salt 
»t 4c. a lb., 4 bu. of dried peaches at 20c. a lb. ? 

Ans. $144.20. 

8. What is the weight, in tons,l of 3 loads of potatoes, 
averaging 22 bu. each; 1 load of wheat, 19 bu. ; and 4 loads 
of oats, each 25 bu.? A7is. 4 T. 3 cwt. 

4. Find the cost of 47^ quintals of fish at 5c. a pound, 
and l^ gallons of petroleW at 16c. a gallon. 
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MEASURES OF LE^IGTK. 

156. Measures of Lenrfih are tlioso standards 
which enable us to estimate extent considered as a line; 
as^ the height pi a house, the de2)ih of the sea. 

157. The Unit oi length is the yard. It is equal to 
ll?SS? ^^ the length of a T;»endulum vibrating seconds, at 
London. 

TABLH. 

12 inches (in.) = 1 foot ft. 

8 feet = 1 yard yd. 

6J yar.Is, or lOA ^cet — 1 rod rd. 

320 rods n^ 1 mile m« 

0TTT2R r2N0:jrXATI()XS. 

12 lines -- 1 inch. 

3 sizes = 1 inch (.shocmakrr's). 

4 inches — 1 I'an'l (in ine.isiirin«; horses). 
9 inches — 1 span. 

6 feet = 1 fathom (ileptli i t sea). 

3 feet = 1 ]>5ict;. 

40 rods = 1 furlong. 

8 furlongs = 1 mile. 
1.15^1 miles = 1 knot, or n-utical mile. 

latitude on a meridian. 
longitude on the Equator. 



60 geographical miles ) ^ ^ ^ ^^ ( 

69.16 statute miles ) ^ \ 



ORAL BX Ji:nC TS ES, 

1. How many inches in a foot ? In 3 ft.? In 5 ft? 

2, How many feet in 24 inches ? In 72 in.? In I'-JO in.? 
^. How many feet in a yard ? In 2 yd.? In 6 yd.? 

A, How manv yards in 15 feet? In 21 ft.? In 33 ft.? 
6. How many feet and inclies in 37 inches? In 75 in.? 
6. How many yards and feet in 20 feet ? In 32 ft.? 
•7. How many yards in a rod ? In 2 rd.? In 7 rd.? 
8. How many rods in 11 yd.? In 22 yd.? In 44 yd.? : 



I 



J 
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9. How many feet in a yard ? Yards in a rod ? 
10. How many feet in 3 rods ? In 6 rods ? In 10 rd,? 
ll:^JQov7m^^ inches in a foot ? _Fea^qi_a.,jard ? _ 
12. How many inches in 6 yd.? In 10 yd.? 
IS, How many inches in 3 ft. 8 in.? In 10 ft. 6 in.? 
U. How many feet in 3 yd. 2 ft.? In 4 yd. 1 ft.? 

15. How many inches in 1 yd. 1 ft.? In 3 yd. 2 ft.? 

16. How many feet in 3 rd. 2 yd.? 4 rd. 4 yd.? 

17. How many rods in a furlong ? In 3 furlongs ? 

18. How many furlongs in 80 rd. ? In 120 rd.? 

19. How many furlongs in a mile ? In 6 m.? In 9 m.?. 
^0. How many miles in 16 fur.? In 40 fur.? 72 fur.? 

21. How many rods in a mile? In 6 m.? In 4 m.? 

22. How many rods in 6 fur. 20 rd.? In 7 fur. 16 rd.? 

WMITTEN EXEBCISBS. 

Jtedgce : 

TTlO m. 303 rd. 4 yd. 2 ft. 11 in. to inches!^ 

2. 37 rd. 3 yd. 7 in. to inches. ^XnsT 7441 in. 

S. 69 m. 270 rd. 1 yd. to feet. Ans. 368778 ft. 

4. 3 fur. 19 rd. 3 yd. 1 ft. to feet/ Ans. 2303^ ft. 
>4i 4 yd. 2 ft. 11 in. to inches^^x^^ Ans. 179 in. 

?n.21 m. 280 rd. 5 yd. 9 in. to inches. 

7. 3 fur. 28 rd. 4 yd. to yards. Ans. 818 yd. ) 

8. 81 m. 3 fur. 38 rd. to i:i^s. Ans. 26078 rd. ^ 
\/9. 95936 inches to miles. i 

10. 553248 in. to miles. Ans. 8 m. 234 rd. 1 yd. 

11. 29876 ft. to miles. A ns. 5 m. 210 rd. 3 yd. 2 ft. 

12. 215 inches to yd^ Ans. 5 yd. 2 ft. 11 in. 



i 




S. 2 640 feet to furlongs^ Ans. 4 fur. 

H. 37540 yards to milesT 

15. 6552 inches to rods. Ans. 33 rd. 1 ft. 6 in. 

16. 1754 yards to furlongs. Ans. 7 fur. 38 rd. 5 yd. 
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SURVEYORS' LINEAR M^ASURK. 

TABLE. 

7.93 inches -— 1 link '. . . . 1. 

251inks = 1 rod rd. 

4 rods or ) ^ , , . 

100 liDks I = ^ "''»*" *•"• 

80 chains = 1 mile m. 

OMAL BXBBCISJES. 

L How many inches in a link ? In 2 1.? In 10 1.? 
^. How many links in a rod ? In 2 rd.? 3n 4 rd.? 
,^. How many rods in 75 links ? In 125 1.? In 200 
4' How many rods in a chain ? In 6 ch.? In 10 c 

5. How many links in 3 ch.? In 7 ch.? In 20 ch. 

6. How many chains in 16 rd.? In 30 rd.? In 20 r 

7. How many chains in 300 Jinks ? In 150 1.? 
S, How many chains in a mile ? In 3 m.? In 12 
9. How many miles in 160 chains? In 400 ch.? 

JO. How many miles and chains in 250 ch.? In 90. ct 

WBITTJSX JSXJEBCISJES. 

Reduce: 

1. 3 m. 70 ch. 43 1. to links. Ans. 31043 1 

^. 27 ch. 30 1. to links. Ans. 2730 1^ 

3. 13 m. 20 ch. 16 1. to inches. Ans. 839646.72 in • 

4. 3 rd. 17 1. to links, Ans. 92 1 - 

5. 4 m. 60 ch. to links. Ans. 38000 I - 

6. 26000 1. to miles. A7is. 3 m. 20 ch- 

7. 3672 1. to chains. Ans. 36 ch. 2 rd. 22 l- 

8. 4634 1. to rods. Ans. 185 rd. 9 1* 

9. 35446 in. to chains. Ans. 44 ch. 75 1. 4 in. 
10, 174191 1, to miles, Ans, ?1 m, 61 cji. 9 J I 






MEASURES OF SURFACE. 157 

MEASURES OF SURFACE. 

168. Measures of Surf ace are those measures by 
which we estimate extent considered under two dimensions; 
viz., length and breadth. 

159. The Zfnit of Surface Measure is the squara 
yard. 

TABLE. 

144 square inches (sq. in.) = 1 square foot sq. ft. 

9 square feet = 1 square jard sq. yd. 

30i square yards = 1 square rod sq. rd. 

160 square rods s= 1 acre A. 

640 acres ss 1 square mile« ••*.... sq. m. 

OJRAIj EXEJRC18E8, 

U How many sq. in. in a sq. ft.? In 3 sq. ft.? 
2. How many sq. ft. in 288 sq. in.? In 576 sq. in.? 
S, How many sq. in. in 3 sq. ft. 72 sq. in.? In 2 sq. ft 
19 sq. in.? In 5 sq. ft. 100 sq. in.? 

4. How many sq. ft. in a sq. yd.? In 8 sq. yd.? 

5. In 27 sq. ft. how many sq. yd.? In 45 sq. ft.? Id 
81 sq.ft.? In 72 sq.ft.? In 126 sq. ft.? 

6. How many sq. ft. in 5 sq. yd. 6 sq. ft.? In 7 sq. yd. 
8 sq. ft? In 6 sq. yd. 10 sq. ft.? 

7. How many sq. yd. in 4 sq. rd.? In 8 sq. rd.? 

8. How many sq. rd. in an acre ? In 4 A.? In 5 A.? 

9. How many acres in 320 sq. rd.? In 800 sq. rd.? 

10. How many acres in a sq. mile ? In 2 sq. m.? 

WJRITTEN EXBllCISES. 

Reduce: 

1. 3 sq. m. 500 A. 120 sq. rd. 20 sq. yd. 8 sq. ft. 79 sg 
in. to sq. in. Ans. 15184520431 sq. in. 

^« 19 s<|. yd. 6 sq. ft. 116 sq. in. to sq. iu« 
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^. 620 A. 88 sq. rd. 25 sq. yd. to sq. yd. 

A71S. 3003487 sq. yi 

4. lie sq. rd. 30 sq. yd. 2 sq. ft. to sq. ft. 

5. IS sq. ni. 210 A. 125 sq. rd. to sq. rods. 

Ans. 1876925 sq. rd 

6. 17 A. 20 sq. rd. 12 sq. yd. 7 sq. ft. to sq. ft. 

7. 1 sq. 111. 80 A. 10 sq. yd. to sq. ft. 
<^. 892 A. to sq. in. 

9. 113941 sq. ft. to acres. 

A?is. 2 A. 98 sq. rd. 15 sq. yd. 5 sq. ft. 72 sq. in. 
10, 322704 sq. in. to sq. rd. A71S. 8 sq. rd. 7 sq. yd. 
IJ, 6272640 sq. in. to acres. Ans. 1 A 

IJ. 8028979200 sq. in. to sq. miles. Ans. 2 sq. m, 
J3. 690871 sq. yd. to acres. 

A71S. 1 42 A. 1 18 sq. rd. 21 sq. yd. 4 sq. ft. 72 sq. in, 

14. 269407358 sq. in. to acres. 

15. 6920 sq. ft. to sq. rd. 

16. 29175 sq. in. to sq. yd. 

SURVEYORS' SQUARE MEASURE. 

TABLE. 

625 square links = 1 square rod sq. rd. 

16 square rods ) . , . , 

tAAAA 1- 1 V = 1 square chain sq. cb. 

10000 square links ) ^ ^ 

10 square chains = 1 acre A. 

640 acres = 1 square mile sq. m. 

W R ITT E y JEX E n C IS KS. 

.ftedace : 

1, 3 scj m. 120 A. 6 sq. ch. to square links. 

Ans, 204060000 sq. 1. 

2. 300 A 60 sq, rd. to square links. 

Ans. 30050000 sq. I. 
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S. 20 A. 7 sq. ch. 750 sq. 1. to square links. 

Ans. 2070750 sq. 1. 
-4. 6 sq. m. 80 sq. ch. 12 sq. rd. to sq. rd. 

Ans, 615692 sq. rd. 

5. 7386407000 sq. links to square miles. 

Arts, 115 sq. m. 264 A. 11 sq. rd. 125 sq. 1. 

6, 8600300 sq. links to acres. Arts. 86 A. 300 sq. 1. 

7. 36400 sq. rods to acres. Aiis, 227 A. 5 sq. ch. 

8, 240000 sq. links to square chains. Ans, 24 sq. ch. 

MEASURES OF VOLUME. 

160. Measures of Volume are those measures 
which serve to estimate extent considered under three 
dimensions; viz., length, breadth, and thickness. 

TABLE. 

1728 cubic inches (cu. in.) = 1 cubic foot cu. ft. 

27 cubic feet = 1 cubic yard cu. yd. 

WOOD MEASURE. 

16 cubic feet = 1 cord foot cd. ft. 

8 cord feet = 1 cord C. 

Note. — Lumber is measured by board measure, whose unit is a 
board foot, 1 ft. long, 1 ft. wide, and 1 in. thick, or y^y of a cubic foot. 

All kinds of sawed timber, boards, planks, and joists are generally 
measured by this measure. But hewn and round timber are meas- 
ured by cubic measure. 

ORAL EXEBCISJES, 

1, How many cu. ft. in a cu. yard ? In 3 cu. yd,? 

2. How many cu. yd. in 54 cu. ft.? In 81 cu. ft.? In 
135 cu. ft.? 

S. How many cu. ft. in 3 cu. yd. and 8 cu. ft.? In 9^ 
cu. yd. and 7 cu. ft.? In 4 cu. yd. and 3 cu. ft.? 
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4, How many cu. ft. in a cd. ft. ? In 3 cd. ft. ? In 
18 cd. ft. ? In 11 cd. ft ? 

5, How many cd. ft. in a cord? In 3 C. ? In 8 C? 
In 12 C. ? In 10 C. ? In 25 C. ? 

6, How many cu. ft. in 5 cords ? In 2 C. ? In 6 C. ? 
In 9 C. ? In 10 C. ? In 20 C. ? 

WMITTEX BXBJRCI8E8. 

Reduce : 

i. 18 cu. yd. 3 cu. ft. 1600 cu. in. to cu. in. 

Ans. 846692 cu. in. 
)^. 218 cu. yd. 18 cu. ft. to cu. ft. Ans. 5904 cu. ft. 

5. 13 cu. ft. 1692 cu. in. to cu. in. 

Ans. 24156 cu. in. 
4. 8 C. 3 cd. ft. 2 cu. ft. to cu. ft. Ans. 1074 cu. ft. 

6. 596 cu. yd. to cu. in. Ans. 27806976 cu. in. 

6. 9 cords to cu. inches. Ans. 1990656 cu. in. 

7. 921024 cu. in. to cu. yd. Ans. 19 cu. yd. 20 cu. ft. 

8. 44850 cu. in. to cd. feet. 

9. 2216 cu. ft. to cords. 

Ans. 17 C. 2 cd. ft. 8 cu. ft., or 17 C. 40 cu. ft. 
10. 2468784 cu. in. to cords. 

MEASURES OF CAPACITY. 

161. Measures ofCapdcity are those measorvs 
employed to measure liquids and dry matters. 

LIQUID MEASURE. 

162. Liquid Measure is used in measuring winoi. 
molasses, etc. 

163. The Zfnit of Liquid Measure is the gallon. It 
contains 231 cubic inchesr 
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TABLE. 

4 gills (gi;) = 1 pint »..,,,,» pt. 

2 pints =1 quart... ..,,..•,..,.,, qt. 

4 quarts = 1 gallon ,,. ^,,,^, ,, gtlk 

Jl^^ gallons = 1 barrel -, bbL 

63 gallons = 1 hogshead .....^ k. hhcU 

OTHBB DBNOMINATIONSw 

86 gallons = 1 barrel of beer. 

42 gallons = 1 tierce. 

54 gallons = 1 hogshead of been 

OMAL BXEMCISESi 

1. How many gills in a pint ? In 2 pt. ? In 6 pt. ? 
In 15 pt. ? In 25 pt. ? 

2. How many pints in 12 gills ? In 16 gi. ? In 32 gi. ? 
8, How many gills in 1 pt. 2 gi. ? In 2 pt. 3 gi. ? In 

4 pt. 1 gi. ? In 7 pt. 3 gi. ? 

^. How many pints in a quart ? In 10 qt. ? In 15 qt. ? 
In 45 qt. ? In 18 qt. ? 

5. How many qt. in 24 pt. ? In 80 pt. ? In 72 pt. ? 
In 34 pt. ? In 18 pt. ? 

6. How many pt. in 4 qt. 1 pt. ? In 7 qt. 1 pt. ? 

7. How many qt. and pt. in 87 pt. ? In 49 pt. ? In 
33 pt. ? In 17 pt. ? 

8. How many gills in a quart? In 3 qt. ? In 4 qt. ? 
In 11 qt. ? In 17 qt. ? 

9. How many quarts in a gallon ? In 16 gal. ? In 3 
gal. ? In 11 gal. ? 

10. How many quarts in 10 gal. 3 qt. ? In 13 gal. 2 
qt. ? In 27 gal. 1 qt. ? 

11. How many gal. and qt. in 83 qt. ? In 25 qt. ? In 
33 qt.? In75qt.? 



» /• 
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12. How many gallons in a barrel ? In 2 bbl.? la 6 
bbl.? In 8 bbl.? In 10 bbl.? 

18. How many gallons in a hhd.? In 2 bhd.? In 4 
hhd.? In 10 hhd.? 

U. How many hhd. in 126 gal.? In 315 gal.? 

15. How many pints in a gal.? In 3 gal.? In 17 gal.? 
In 20 gal.? In 25 gal.? 

16. How many qt. in a hhd.? In 4 hhd.? In 10 hhd.? 
In 12 hhd.? In 8 hhd.? In 20 hhd.? 

17. How many hhd. and gal. in 160 gal.? In 180 gal.? 
In 240 gal.? In 120 gal.? In 250 gal. ? 

18. How many gal. in 3 hhd. 40 gal.? In 12 hhd. 1 
gal.? In 10 hhd. 50 gal.? 

WMITTEN EXEBCISBS. 

Reduce : 

1. 6 gal. 3 qt. 1 pt. 3 gi. to gills. Ans. 223 gi. 

2. 3 hhd. 60 gal. 3 qt. to pints. Ans. 1998 pt. 
8. 18 hhd. 37 gal. 2 qt. to quarts. Aiis. 4686 qt. 
Jf.. 2 bbl. 30 gal. 2 qt. 1 pt. to pints. Ans. 749 pt. 

5. 30 bbl. to pints. Ans. 7560 pt, 

6. 9 gal. 3 gi. to gills. Ans. 291 gi. 

7. 16 hhd. to pints. Ans. 8064 pt. 

8. 128 gal. to pints. Ans. 1024 pt. 

9. 168 gi. to gallons. Ans, 4 gal. 3 qt. 1 pt. 2 gi. 

10. 4039 pt. to hhd. Ans. 8 hhd. 3 qt. 1 pt. 

11. 3310 qt. to hhd. Ans. 13 hhd. 8 gal. 2 qt 

12. 38609 gi. to gallons. Ans. 1206 gal. 2 qt. 1 gi. 
18. 6780 pt. to hhd. Ans. 13 hhd. 28 gal. 2 qt. 
H. 8080 pt. to bbl. Ans. 32 bbl. 2 gaL 

15. 7824 gal. to hhd. Ans. 124 hhd. 12 gal. 

16. 372 pt. to gallons. Ans. 46 gal. 2 qt. 
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DRY MEASURE. 

164. Dry Measure is used in measuring articles 
not liquid; as grain, salt, vegetables, etc. 

165. The Utiit of Dry Measure is the bushel. It 
contains 2150.42 cubic inches. 

TABUE. 

2 pints (pt.) = 1 quart \ qt. 

8 quarts = 1 peck i pk. 

4 pecks = 1 bubliel V bu. 

OjB^X JEXJEItiTISjSS. 

1. How many pints in a quart ? Un 2 qt.? In G qt.? 

2. How many qt. in 20 pints? l5^ 14 pt.? In 26 pt.? 
8. IIov/ many qt. and pt. in 17 pt.? In 31 pt.? 

4. How many pt. in 3 qt. 1 pt.? In 19 qt. 1 pt.? 
6. How many qt. in a peck? In 9 pk.? In 13 pk.? 

6. How many pecks in 8 qt.? In 72 qt.? In 36 qt.? 

7. How many pints in a peck ? In 3 pk.? In 7 pk.? 

8. How many pk. in 16 pt.? In 64 pt.? In 128 pt.? 

9. How many pk. and qt. in 30 qt.? In 45 qt.? 

10. How many pecks in a bushel ? In 3 bu.? In 4 bu.? 

11. How many bushels in 40 pk.? In 48 pk.? In 68 pk.? 

12. How many quarts in a bushel? In 2 bu.? In 3 bu.? 

^- WItlTTEN BXJERCISISS, 

Beduce: 

1. 16 bu. 3 pk. 2 qt. 1 pt. to Y^ni^y/Ans. 1077 pt. 

2, 39 bu. 7 qt. to quarts. Ans, 1255 qt. 
8. 8 bu. 3 pk. 1 pt. to pints. Arts, 561 pt. 

4. 7 pk. 7 qt. to pints. Ans. 126 pt. 

5. 12 bu. 3 pk. to quarts. Ans, 408 qt. 
e. 1806 pt. to bushels. Ans. 28 bu. 7 qt. 






iU 
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7. 8679 qt. to bushels. Ans. 271 bu. 7 qt 

8. 176 pt. to pecks. A71S. 11 pk., or 2 bu. 3 pk. 

9. 18090 qt. to bushels. ,Ans. 565 bu. 1 pk. 2 qt. 
10, 2176 pt. to pecks, then to bushels. 

Ans.ldQ pk.; 34 bu. 



MEASURES OF TIME. 

166. Measures of Time are those used to mesanre 
periods of duration. 

167. The Unit of this measure is the day. 



60 seconds (sec.) 
60 minutes 
24 hours 

7 days 

4 weeks 

365 days 

366 days 
100 vears 



TABLE. 

1 minute , min. 

1 hour hr. 

1 day da. 

1 week wk. 

1 lunar month 1. mo. 

1 common year yr. 

1 leap year 1. yr- 

1 century C 



Note. — All years divisible by 4, except centennial, and all cent^ 
nial years divisible by 400 are leap years. 

OTHER DENOMINATIONS. 

52 weeks 1 day = 1 year. 

13 lunar months, 1 __ 
1 day, 6 hours, j ~ 
12 calendar months = 1 year. 




CALENDAR. 

1. January (Jan.)... .. . 31 days, t 7. July, 

2. yej)ruary (Feb.),28 or 29 

3. March (Mar.) 81 

4. April (Apr.) 30 

6. May 81 

6. Jane 80 



81day& 



<i 



8. August (Aug.) 81 

9. September (Sept.).. M^ 

10. October (Oct.) 31 

11. November (Nov.).,. 80 

12. December (Dec) ... 81 •* 



II 



II 



I. 
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OltJlL MXEMCISES, 

1, How many seconds in a minute ? In 5 min.? In 8 
min.? In 10 min.? In 50 min.? In 40 min.? 

2. How many minutes and seconds in 70 sec? In 90 
sec? In 68 sec? In 110 sec? 

S. How many seconds in 3 min. 5 sec? 4 min. 30 sec? 

4. How many minutes in an hour ? In 2 hr. ? In 5 hr. ? 

5. How many hours and minutes in 90 min.? In 110 
min.? In 85 min.? In 125 min.? In 170 min.? 

6. How many hours in a day ? In 5 days ? In 7 days ? 

7. How many days in 48 hr.? In 120 hr.? In 96 hr.? 

8. How many days in a week ? In 30 wk.? In 70 wk.? 

9. How many weeks in 14 days ? In 56 da.? In 70 da.? 

10. How many weeks in a month ? In 3 mo.? In 7 mo.? 

11. How many months in a year? In 3 yr.? In 9 yr.? 

12. How many years in 48 mo. ? In 60 mo.? In 132 mo.? 

15. How many years and months in 20 mo.? In 37 mo.? 
H. How many days in February ? In June ? In April ? 

16. How many days in January ? In September ? In 
March ? In August ? 

16. How many days in October ? In July ? In Novem- 
ber ? In December ? 

17. How many months have 30 days ? Name them. 

18. What month has less than 30 days ? 

19. What months have 31 days ? 

WMITTEN EXEXC I8ES. 

Bedace : 

1. 4 da. 7 hr. 20 min. 50 sec. to sec Arts. 372050 sec. 

2. 11 da. 31 min. 59 sec to seconds. Ans. 952319 sec 
8. 11 hr. 10 min. 9 sec to seconds. Ans. 40209 sec. 
wj. 1 yr. 1 da. 1 hr. to minutes. Ans. 527100 min, 
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5. 8 yr. 160 da. 7 lir. to hours. 

Ans. Counting two leap years, 73^/5 lir. — : 

6. 4 wk. 3 da. 1 hr. 10 min. to min. Ans. 44710 min -j 

7. How many seconds in March ? Ans, 2678400 sec - 

8. How many minutes in May ? Ans, 44640 min 

9. How many hours in June ? Ans, 720 hr 

lleduce : 

10. 86400 seconds to days. Ans, 1 da-r - 

11. 3780 minutes to days. Ans, 2 da. 15 hr- 

12. 18080 hr. to years. Ans. 2 yr. 23 da. 8 hr • 
IS, 78000 seconds to hours. Ans. 21 hr. 40 min - 
H. 1208 minutes to houi-s. Ans. 20 hr. 8 min- 

15. 186078 hours to years. Ans. 21 yr. 88 da. 6 hr. 

16. Find the number of days from March 21st to 
May 16th. 

OPERATION. Solution. — Since March 

31 da. — 21 da. = 10 da. Mar. lias 31 da., and the given 

30 da. Anril. ^^^^ ^^ March 21st, there are 

^ ^ T -xic ten da^'s to the end of the 

16 da. May. .i m 

"^ month. The intervening 

. Kft /] month, April, has 30 da., 

which are added to the 10 da. 

of Mar. The second given date is May 16th ; hence, 16 da. more 

are added' to the 10 da. -f 30 da,, making 56 days, the number of 

days from March 21st to May 16th. 

How many days from : 

17. January 17th to March 13th ? Ans. 55 da. 

18. February 16th to May 1st (com. yr.) ? Ans, 74 da. 

19. July 4th to Sept. 3a ? Ans. 61 da. 

20. August 8th to December 23d ? Ans. 137 da. 

21. April 1st to October 27th ? Ans. 209 da. 

22. January 11th to February 9th? Ans, 29 da. 
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S3. September 30th to Nor. 30tli? A71S. 61 da. 

^4' March 2Gtli to May 3d ? Jns, 38 dai 

£0, What is the date for 50 days after Jlarch 7th ? 

OPEUATiON. Solution. — Since from March 

31 da. — 7 da. = 24 da. 7th to March 31st there are 24 da., 

5CI da. - 24 da. = 26 da. ^^® ^^*® ^'^^ ^'^ ^^ ^^- - ^^ ^*' 

» ., rt>»,i or 26 days after Mar. 31, which is 

April 26tb. ^p^., 3g^-^ 

What is tlie date for : 

26: 63 days after May 4th ? A?is, July 6th. 

27. 45 days after April 19th? Atis. June 3d. 

28. 16 days after September 28th? Ans. Oct. 14th. 

29. 33 days after January 26th? Ans. Feb. 28th. 

30. 210 days after March ITth ? A71S. Oct. 13th. 

31. 69 days after August 11th? Ans. Oct. 10th. 

32. What date is 87 days before June 6th ? 

OPERATION. Solution. — Subtracting 6 da. 

S7 da. - 6 da. = 81 da. ^^^°^ ^"^ ^«" ^® ^^^® ^^ ^^^ *^® 
'c;^^ J Qi /I "A 1 number of days before May 31st. 

* * ' . * Taking 31 da. we have 50 da., the 

SO da. — 30 da. = 20 da. number of days before April 30th. 
Si da. — 20 da. =11 da. Subtracting 30 da. we have 20 da., 

the number of days before March 
^Ist. Hence, 87 da. before June 6th is March 11th. 

What date is: 

33. 47 days before March 3d ? Aiis. Jan. 15th. 
3i. 83 days before May 17th? A71S. Feb. 23d. 

35. 93 days before July 6th ? Ans. April 4th. 

36. 60 days before April 19th ? Ans. Feb. 18tli. 

37. 180 days before August 1st? Ans. Feb. 2d. 
S8. 808 days before December 21st? Ans. Feb. 16th. 

39. 201 days before October ilth ? 

40. 262 days before September 10th? 



148 DENOMINATE NUMBERS. 



CIRCULAR MEASURE. 

168. Circular Measure is used to measure angles. 

169. The Unit of Circular Measure is the degree. 
It is the ^^ of the circumference of any circle. 

TABLE. 

60 seconds (") = 1 minute • • . . * 

60 minutes = 1 degree * 

360 degrees = 1 circumference ...•• C 

OTHER DENOMINATIONS. 

80 degrees = 1 sign. 
60 degrees = 1 sextant. 
90 degrees = 1 quadrant. 
4 quadrants = 1 circumference. 
12 signs = 1 circumference. 

OMAIj EXEItC I8ES, 

1, How many seconds in a minute? In 3' ? In 5' ? 

2, How many minutes in a degree ? In 2° ? In 4** ? 

3, How many minutes in 300'7 In 120" ? In 480" ? 

4, How many degrees in 180' ? In 300' ? In 600' ? 

5, How many degrees in a sign ? In 7 signs ? In 11 
signs ? In 15 signs ? In 40 signs ? 

6, How many degrees in a sextant ? In 2 sextants ? 

7, How many degrees in a quadrant ? In 3 quad.? 

8, How many quadrants and degrees in 170°? In 250°? 
In 310° ? In 205° ? 

9, How many signs in 60 degrees ? In 90 degrees ? In 
45 degrees ? In 70 degrees ? In 140 degrees? 

10, How many quadrants in a Qircupaference? Jn 5 
circumferences? 
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WJRITTEN BXJEMCISHS. 

Iteduce: 

I 13** 23' 45" to seconds. 
2. 180** 16" to seconds. 
S, 1 quad. 45° 30" to seconds. 

4. 270° 45' to minutes. 

5. 2° 20' 22' to seconds. 

6. 3 signs to minutes. 

7. 15° 29' 37" to seconds. 

8. 1963000" to higher denominations. 

9. 96000" to degrees. 

10, 38000" to higher denominations. 

11, 86078" to degrees. Ans. 23° 64' 38", 

12, 1897000" to circumferences. 



Ans. 48225". 
Ans. 648016". 
Ans. 486030". 

Ans. 16245'. 

Ans. 8422". 
Ans. 5400'. 

Ans. 65777". 

Ans. 26° 40'. 



MISCEl^LANEOUS TABLES. 



COUNTING. 

12 units = 1 dozen. 
12 dozen = 1 gross. 
12 gross = 1 great gross. 
20 units = 1 score. 



PAPER. 

24 sheets =? 1 quire. 
20 quires = 1 ream. 

2 reams =• 1 bundle. 

5 bundles =? 1 bale. 



OMAZ BXBJRC I8BS, 

1. How many articles in a dozen ? In 3 dozen ? In & 
dozen ? In 13 dozen ? 

2. How many articles in a ^ dozen ? In 3^ dozen ? In 
7i dozen? In 6i dozen? In 12 dozen? 

8. How many dozen in a gross? In 6 gross? In 15 
gross ? In 30 gross ? In 25 gross ? 

4. How many gross in 60 dozen ? In 48 dosen ^ In 
144 dozen ? In 156 dozen ? In 288 dozen ? 

6. How many score in 80 ? In 60 ? In 140 ? In iJOC f 
^nT$? Inl2§? In 120? 
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6. How many years in 4 score 10? In 3 score 5? 

7. How many sheets in a quire? In 3 quires? In 7 
quires ? In 2 quires ? In 24 quires ? 

8. How much paper in 48 sheets ? In 96 sheets ? In 
70 sheets ? In 60 sheets ? 

9. How many quires in a ream ? In 30 reams? In 16 
reams? In 20 reams ? In 25 reams? 

10. What cost a ream of paper at 2 cents a sheet ? 

WJtITTEN EXEJtCISES. 

i. How many pencils in a box containing 2 great gross? 

Ans. 3456 pencils. 

2. Wliat cost 27 boxes of writing ink, each containing 
2\ dozen bottles, at 9 cents a bottle? Arts. $72.90. 

3. How many reams of paper in 4678 sheets ? 

4. What will 7 reams of legal cap cost at 35 cents a 
quire? Ans, $49. 

5. What cost 9 boxes of fancy pen-holders, each con* 
taining |^ gross, at 2J cents apiece ? Ans, $16.20. 



-A • K 



MENTAL REVIE>Ar. 

i 

1. What cost 2 oz. of gold, if 3 pwt. cost $2.70? 
/?. What will 2 quarts of kerosene cost at 40 cents a 
gallon ? At 20 centg a gallon ? At 50 cents a gallon ? 

3. What will 3 quarts of tomatoes cost at $1.60 a bushel? 
10 quarts? 25 quarts? 

4. How many feet high i^ a horse 16 hands high ? 

5. What is the difference between two square feet and 
two feet square? 

6. At 8 cents a peck, how many bushels of apples can 
be bought for $6.00 ? 

7. If 25 lb. of flour cost $1.25, what will 2 cwt. cost? 
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8. How many half-piut bottles may be filled from 2| 
gallons of wine ? 

9. What will 7 quires of paper cost at $3.20 a ream? 

10. What will 8 eggs cost at 18 cents a dozen ? 

11. If 6 oz. of tea cost 36 cents, what will 3 lb. cost? 

12. What will a gallon of molasses cost at 6 cents a pint? 
At 8 cents a pint ? At 15 cents a pint? 

13. At 8 shillings a pair, how many pairs of shoes can 
be purchased for 2 sovereigns ? 

H. At what price must i dozen of chairs, worth ILfLOO 
a dozen, be sold \i\ order to gain SO^cents apiece?' 

\il5. How much will a peddler gam by selling 3 dozen 
combs worth 30 cents a dozen, at 5 cents apiece ? 

16. What will f of a lb. of candy cost at 2 cents an oz.? 
-I of a lb.? ^ of a lb.? 

17. How many tablespoons each weighing 2 oz., can be 
made from 1 lb. 8 oz. of silver ? 

18. How many leap years in a century ? 

19. How many pills of 5 grains each, can be made from 
\ an ounce of quinine ? 

20. If a gallon of wine cost $5.00, what will 3 pt. cost? 
J^ of a pint ? 3 quarts ? 

21. What will it cost to paint a ceiling 12 ft. by 20 ft., 
At 25 cents a squar^-yagd ? ■> 



22. How many yards of carpeting, a yard wide, will. 
cover a floor 20 ft. long and 21 ft. wide ? , .. ^ 

*f3. Jtiow many quarts of milk will a boy drink in a week, 

if he dri nk a pint a day ? ^ 

cents a quart, how many bushels of chestnutiTv 

can I get for $3.20 ? — ^ 

leTwages of S iQ^nfor 5 days is $90, what doM 
each man receive per day ? 
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I, What will it cost to ship 75 T. 8 cwt. T4i ib. ol 
freight, at 6 cents a pound ? Ans. t:$052.20. 

^. How many farms of 75 acres each, in a tract of land 
6 miles long and 5 miles wide ? A^is, 256 'farms. 

3. What is tlie lieight in feet of i horse 17-J- hands 
high ? '\Am. 5 ft. jtO in. 

4. What will be tlie cost of a cask ot sugar weighing 9 
cwt. 68 lb., at 6^ cents a pound ? ^n^ $60.50. 

5. A dozen silver tablespoons weighe(^ 2 lb/ 2 oz. ; what 
did they cost at $2.75 per ounce? i Afs. $104.50. 

6. How much will 11 barrels of flour 4w, at the rate of 
5^ cents a pound ? yAns. $113.19. 

7. If your age be 15 years and 7 months, how many 
minutes old are you, counting 3 leap yeais, apd supposing 
you were born on Jan. 1st ? * 

8. What cost 13 bushels of clover seed at 13f cents a 
pound? Ans. $105.30. 

9. How many minutes in the summer months ? / 

10. What will 5 bushels of potatoes cost at 15 crafts per 
half -peck? Ans. $6*00. 

II. How many times will a wheel 8 ft. 3 inches in cir- 
cumference, revolve in going 45 miles? r^ 

Ans. 28800 times. 
1^. How many half-pint, pint, and quart bottles, of 
each an equal number, can be filled from 2 barrels of 
wine ? 

13. How many rods of fence will inclose a farm a mile 

square ^ \ ^^^* ^^^ ^^*^^. 

14. In what tiif e will a person walk 8 miles, if heitake 
a step 2 feet 8 indies long every second ? 

Ans. 4 hr. 24 min. 
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15. How many yards of carpeting IJ yards wW^ will be 
required to carpet a room 35 feet long, by l(i feet wide P 

^^1 Ans. 41Jf} yards. 

16. Id a ^g||^^Rood 50, feet long, 18 feet liigh, and 6 
feet deep, how many cords ? Ans. 42^ corda. 

17. What cost 3 T. 6 jiwt. 78 lb. ofjron at 11 cents a. 
pound? ^ Ans. *734.58. 

18. A barrel of vinegar containing 31-J gallons, was 
retailed at IS cents a quart. How much was received 
foriL£ Am. «15.12^ 



I 



How much time will a person gain in 35 years by 

ling 35 minutes earlier than his usual time every day ? 
■''~~~::^- — "~- - '--'=-'^fBS-.-^G d»^ Ifi M, J45 m. 
. / 20. A farmer sold a Io;r1 of corn weighing 2296 lb. at . 
Jifi (iflnts a bushel, iind a load of wheat weiE'liinB' 24ftO lb. j 



56 cents a bushel, and a load of wheat weighing 3490 lb. 
at 41,15 per bushel. What did he receive for bo^ii 



^ -— Jfnj. «68.9( 



SJ. How long will it take a man to dig a plot of 3 acres, 
if he dig 80 sq. yd. a day? A?is. 121 da. 

?. What will it cost to carpet a room 18 feet long by 
16 feet wide, at iiSl.35 per sq. yd ? Ans. $40. 

SS. A pile of wood is 8 feet high, 4 feet deep, and 1S8 
ieet long; what is its value at *6.50 a cord? 

^4- During ii storm at sea, a ship changed her course 
■80 geographical miles; how many degrees and minutes 
did she change ? -4ns. 4° 40'. 

S5. What will be the cost of plastering a room 24 feel 
long, 16 feet wide, and 1'^ feet high, at 25 cenbi a square 
yard, allowing 84 sq. ft. for windows and a doo^ 

-— -^ ^ ^ " 4rfS. *3T 

J. How many days of 12 w<jriing hours eaclL,*viIi it' 
take a person to count 1600000, at the rate of ^O.'io a 
tniiuita? -Anil. 27 da. 9 hr. 20 min. . 



) 
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27. How many demijohua containing 1 gal. 1 qt. 3 gL 
!an be filled from a hhd. of wine ? " 

''^. What will it cost to dig a cellar 25 feet long, 19 feet 

30. A grocer sold 4 hhd. 



^ 



p, containing flO g3t. 
1 qt. each, at 18 cents a quart. What did he gain dis- 
honeBtly, if hia quart measure was too sm all by one gill ? 
~"^C_:>T:^- \2nt #24.48^. 
lat will be the cost of eicaTHtrng- fr *iiioa'4 UliliW^^.i 
with an average depth of 6 feet, and width of 4 feet, 
at ^ cen ts acubie x^tr d ? Ans. ii7509.33^, ^^^ . 

A hoy gathered 5 bu. 2 pk. oE apples, wVich te aoI3^^ 
at the rate of 5 for 12 centB. If each peck contained 2^ 
dozen apples, how much did he receive for tlie entire 
^jyiaftity ?^ i _ -- - - Ans. t^.4r.1^.^--' 

^U^SSST^t a b^ck measure 64 cubic inches, bow many such 
H^^^BIcIes will it take to build a wall GO feet long, 2 feet thick, 
■i'' nid 13 feet high? Ans. 388^0 bricks. 

33. The front of a hall is iSJ feet wide and 34 feet 
high. AVhat will it coat to paint it at the rate of 33 cents 
per square yard, allowing for 6 windows each 8 'feet by 3 
feet and one door 14 ft. by_6 ft? _ . Ans. »34.3a. _ 

^. What will it cost to glaze 6 wiudows of 13 panes"^,' 
each, and each pane 14 inches by 10 inehea ; the giasB 
being 35 cents per square foot? Ans. ^34, 50^^^ 

35. A garden 380 ft. long and "200" ft wide is enclosed 
by a flagged walk 8 ft. in breadth. What is the area of 
the walk? Ans. 35 sq. rd. 7 sq. It 36 sq. in. 

36. How many gbds 16 ia. by in., will be required to 
-^ tnrf a plot 64 ft by 80 ft? A^is. 5120 sods. 

57. How many paving stones 8 in. by 6 in. will be re- 
' qnired to pave a street 10 rods long by 60 feet wide ? 

Ans. 35640 Btonea. 
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BBNOMINATB FRACTIONS* Vd5 

88. What is a person's income for Jan., Feb., and Mar., 

at tbe-fate of 3 fiftnta ^^ yniimtf^f Ans. 

a barrel of beer (36 gal.) for $9.50^ 
and retails it at 14 cents a quart. How much does ho 
gam? ^ 0^ i ^ A'-^ 

DEN.Q^IJSTATE FRACTIONS. 

170. A ••Denominate Fraction is a fraction 
whose unit is denominate. 

Case I. 

171. To reduce denoiuinate fractions to integers 
of lower deuoniinatious. 

ORAIi EXEMC I8E8, 

1. How many ounces in f of a pound avoirdupois? 

Solution. — Since in one pound there are 16 ounces, in f of a 
pound there are } of 16 ounces, or 12 ounces. 

2, How many days in f of a week ? In f of a week ? 
S, How many quarts in |^ of a peck ? f of a peck ? 

4. How many quarts in ij^ of a gallon ? In ^ of a gallon i 

5. How many pwt. in -f of an ounce ? ^ of an ounce ? 

6. How many cwt. in f of a ton ? f of a ton ? ^ of > 
ton ? i of a ton ? ^ of a ton ? 

7. How many inches in .5 of a foot ? 

Solution. — Since in 1 foot there are 12 inches, in .5 of a foot 
there are .5 of 12 inches, or 6 inches. 

. 8. How many sq. rd. in .3 of an acre? .5 of an acre ? 

9. What is the value of .25 of an hour? .125 of an 
hour ? .75 of an hour ? -^^ of an hour? 

10. How many pwt. and gr. in .3 of an oz.? In .7 of 
anoz«? 
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WRITTEN EXERCISES. 

1. Beduce | of a bushel to lower denominations. 

OPERATION. SoLUTiOK. — Since 4 pk. make a 

I bu. X 4 = V^ = 2| pk. ^^'> ii^ f o^ a bu. there are f x 4 

* ^ ^ * ^ ^ 8 qt. in a pk., | of a pk. 5^ | X 

J qt. X 2 = I pt. g qt^ Qj ^ q|. ^ ^i^gj^ gjg 2 pt. 

I bu. = 2 pk. 3 qt. | pt. in a qt., in J of a qt. there is^ i of 

2 pt., or f of a pt. Hence, j of « 
bushel = 2 pk. 8 qt. f pt., Arts, 

2. Eeduce .375 of a yard to lower denominations. 

Solution. — Since there are tnree feet in a yard, .376 of a ^ard 
equals .375 times 3 ft. = 1.125 ft. To reduce .125 ft. to incites, 
multiply it by 12 : .125 ft. X 12 = 1.5 in. Hence, .875 yd. = 1 ^t. 
14 In., AfM, 

Beduce to lower denominations : 

5, § of a rod. Ans. 3 yd. 1 ft. 3J in, 
4. f of a degree. Ans. 25' 42f' . 

6. I of a mo. Ana, 26 da. 16 hr. 

6. \ of an A. Arts. 133 sq. rd. 10 sq. yd. 108 sq. in. 

7. J of a bbl. Ans. 3 gal. 3 qt. 1 pt. 2 gi. 

8. ^ of a cu. yd. Ans. 16 cu. ft. 345| eu. in. 

9. I of a lb. (Troy). Ans. 10 oz. 13 pwt. 8 gr. 
10. J of a lb. (Apoth.) Ans. 10 oz. 
IL .214 of a T. Ans. 4 cwt. 28 lb. 

12. .6 of a lb. (Troy). Ans. 7 oz. 4 pwt. 

13. .3125 of a great gross. Ans. 46 doz. 

14. .575 of a sign. Ans^ IV 15'. 

15. .4267 of a bu. Ans. 1 pk. 5 qt. 1.308 pt. 

16. .66f ofanA. 

Ans. 106 sq. rd. 20 sq. yd. 1 sq. ft. 72 sq. in, 

17. .625 of a yr. Ans. 228 da. 3 hr. 
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Case II. 

17 2. Xo reduce a compound number to a fraction 
of a higher denomination, 

OJB^X BXEJiCISES. 

1, What fraction of a pound in 12 ounces (avoir. ) ? 

Solution. — Since there are 16 ounces in a pound, 12 ounces are 
i^if or f of a pound. 

2. What part of an hour is 30 minutes ? 45 min.? 10 
min.? 50 min.? 24 min.? 15 min.? 

8, What part of a bu. is 3 pk.? 6 qt.? 2 pk.? 

4. What part of a foot is 3 in.? 9 in.? 7 in.? 11 in.? 

5. What part of a £ is 4 s. ? 9 s.? 12 s. ? 15 s.? 

6, What part of a gallon is 3 qt.? 2 pt.? 1 pt.? 

7. What fraction of 6 lb. (Troy) is 18 oz.? 24 oz.? 
9 oz.? 

8, What fraction of an acre is 75 sq. rd.? 80 sq. rd.? 

9, What part of 3 yd. is 8 ft.? 6 ft.? 5 ft.? 

10, What part of a bu. is 2 pk. 3 qt.? 1 pk. 7 qt.? 

WMITTBN EXERCISES. 

i. Reduce 37 min. 30 sec. to the fraction of an hour. 

OPERATION. Solution. — 37 min. 30 

37 min. 30 sec. = 2250 sec. «®^- reduced to seconds 

1 hr. = S600 sec. ^'^® ^^^ seconds; where- 

as in 1 hr. there are 3600 

tIoo ^^ s hr., Ans. seconds; hence, 37 min. 30 

Or, sec. equal to fff^ hr. == f 

30 sec. = 1^ min. = J min. hr. Or, 

5 Since 60 sec. = 1 min., 

oivi • ^^ K 1. A 30 sec. = M min., or 4 

37* mm. = ^ ^ .^ = f hr., Ans. . ^1: aa a\ ^ 

2 X 00 mm.; which added to 37 

4 gives 37^ min. And since 

75 
60 min. = 1 hr,, 87i min, = - — ^ hr. = f hr., Ans. 

« X oO 
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S. Beduce 6 sq. ft. 108 sq. in. to a fractional sq. yd. 

OFBRATioir. Solution-— Divid- 

108 sq. in. -i- 144 = .75 sq. ft. *?« ^^'t^'}'^^^ 

^ ^ the number of sq. la 

6.76 sq. ft. H- 9 = .75.sq. yd., Ans. jnasq. ft., we obtain 
.75 of a sq. ft. ; which added to 6 sq. ft. gives 6.75. This divided 
by 9, the number of sq. ft. in a sq. yd., gives .75 sq. yd., Ans. 

Note. — The fractional part may be obtained by either of the solu- 
tions in problem i, and may then be reduced to the required decimal 

Beduce : 

3. 8s. 8d. to the fraction of a £• Ans. ^ of a £. 

4' 9 oz. 15 pwt. to the fraction of a lb. 

5. 1 ft. 4 in. to the fraction of a yd. Ans. ^ ota, yd. 

6. 13 rd. 10 ft. 8 in. to the fraction of a mile. 

7. 14s. 6d. to the decimal of a £. Ans. .725 of a £. 

8. 18 lb. 10 oz. to the decimal of a cwt. 

ADDITION. 

173. Jddition of Compound Ifumhers is the 

process of finding the sum of two or more similar compound 
numbers. 

1. Find the sum of 5 T. 6 cwt. 73 lb. ; 8 owt. 80 lb. ; 15 
T. 3 cwt. 11 oz. ; ai«d 10 T. 8 cwt. 49 lb. 10 oz. 

OPERATION. Solution. — Arrange the quantities 

T. cwt. lb. o/- B^ ^^^^ units of the same denominations 

5 g 1^2 Q may stand in the same colunm. Begin- 

Q Qc\ (\ "^^& with the lowest denomination, we 

find that 10 oz. + 11 oz. = 21 oz. (16 oz. 

15 3 11=1 lb.), or 1 lb. 5 oz. Place the 5 oz. in 

10 8 49 10 the ounce column, and add the 1 lb. to 

ZZ Z ^ I the lb. of the next column. 1 lb. + 49 

^^ ' ^ lb. + 80 lb. -f 73 lb. = 203 lb., (100 lb. = 

1 cwt.) or 2 cwt. ^ lb. Writing the 3 lb. in the proper column, we 
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■dd the 3 cwt. to the column of cwt. ; 2 cwt. + 8 cwt. + 8 cwt. -f 8 
cwt. + 6 cwt. = 27 cwt. (20 cwt. = 1 T.), or 1 T. 7 cwt. Placing 7 
cwt. in the cwt. column, add 1 T. to the tons of the next column. 1 
T. + 10 T. + 15 T. + 5 T. = 31 T. Having no higher denomina- 
tion, we put down the entire amount. The sum then is 81 T. 7 
cwt. 3 lb. 5 oz. 

WMITTEX BXBBCI8B8, 

2. Find the sum of 45° 55' 43"; 16°45'54"; and 103^ 
57' 8". Ans. 166° 38' 45". 

S. Find the sum of 17 da. 14 hr. 35 min. ; 39 da. 8 hr. 
^O min. ; and 53 da. 13 hr. 25 min. 

4. A London clothier's receipts for 5 weeks were as 
follows: £44 18s. 9d.; £99 198. lOd. 2 far. ; £39 Ss. 8d.; 
*29 10s. 9d. 2 far. ; £10 4s. 3d. 1 far. What was the en. 
tiire' amount ? Ans, £224 2s. 4d. 1 far. 

5. Find the sum of 18 T. 16 cwt. 50 lb. 8 oz. ; 20 T. 10 
C5wt. 40 lb. 10 oz.; 67 lb. 11 oz.; 13 T. 60 lb. 15 oz.; 60 
1. 7 cwt.; 103 T. 7 cwt. 78 lb. 9 oz. 

Ans. 216 T. 2 cwt. 98 lb. 5 oz. 

6. How much wine in four casks containing, respectively 
8 gal. 2 qt. 1 pt. ; 10 gal. 3 qt. 3 gi. ; 3 gal. 1 pt. 2 gi. ; 
and 15 gal. 3 qt. 1 pt. 3 gi. ? 

7. Add 20 bu. 3 pk. 5 qt. 1 pt. ; 18 bu. 2 pk. 7 qt. ; 27 
bu. 1 pt. ; 6 qt. 1 pt. ; 1 bu. 1 pk. 1 qt. 1 pt. ; and 3 pk. 
1 pt. Ans, 68 bu. 3 pk. 5 qt. 1 pt. 

8. Add 8° 27' 45"; 12° 30' 17"; 90° 10' 30"; 25° 14' 
35"; 190° 50' 58"; and 10' 45". 

9. Find the sum of 14 hhd. 30 gal. 2 qt. ; 50 gal. 2 qt. 
1 pt.; 18 hhd. 37 gal. 3 qt.; 10 hhd. 25 gal.; 1 hhd. 36 
gal.; and 16 hhd. 13 gal. 4 qt. 

10. Find the sum of 8 yr. 3 mo. 16 da.; 4 yr. 11 mo. 
29 da.; 10 yr. 8 mo. 10 da.; 1 yr. 1 mo. 6 da.; and 9 mo. 
il da. Ans. 25 yr- 10 mo. 12 da. 
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11, Add 8 da. 3 hr. 4 min. 50 sec; 16 hr. 4 min. 18 
Bee. ; 10 da. 3 hr. 20 min.; and 20 da. 6 hr. 3 min. 30 sec. 

Ans. 39 da. 4 hr. 32 min. 38 sec. 

12, Add 3 T. 4 cwt. 70 lb. ; 3 cwt. 60 lb. 10 oz. ; 3 T. 
18 lb. ; 14 cwt. 8 oz.; 8 T. 9 cwt. 16 lb. 14 oz.; and 18lb. ^ 
12 oz. Arts. 15 T. 11 cwt. 84 lb. 12 oz. 

13, A farmer sold 16 lb. 3 oz. of butter on Monday; 27 
lb. 10 oz. on Tuesday ; 10 lb. 9 oz. on Wednesday ; 40 lb. 
6 oz. on Thursday ; 48 lb. 9 oz. on Friday ; and 30 lb. 10 
oz. on Saturday. How much butter did he sell in that 
week ? Ans. 1 cwt. 73 lb. 15 oi. 

H, Find the sum of 10 lb. 10 oz. 3 pwt. 8 gr. ; 11 oz. 16 
gr. ; 3 lb. 8 oz. 16 pwt. ; 9 oz. 6 pwt. 14 gr. ; 10 lb. 8 oz. 
10 pwt. ; and 13 lb. 6 oz. 10 pwt. 18 gr. 

Ans, 40 lb. .6 oz. 7 pwt. 8 gr. 

15. Add 8 m. 80 rd. 5 yd. 1 ft. ; 2 m. 17 rd. 3 yd. 2 ft. ; 
and 11 m. 13 rd. 2 yd. 2 ft. 

16. A pile of wood contains oO cd. 16 cu. ft. ; another 
90 cd. 75 cu. ft.; a third 100 cd. 100 cu. ft.; and a fourth 
75 cd. and 110 cu. ft. How much wood in the four piles ? 

Ans. 317 cd. 45 cu. ft. 

17. How much land in 5 farms containing, respectively, 
186 A. 3 sq. rd. ; 100 A. 40 sq. rd. ; 163 A. 130 sq. rd.{ 
42 A. 16 sq. rd. ; and 150 A. 100 sq. rd. ? 

Ans. 1 sq. m. 2 A. 129 sq. rd. 

18. Find the sum of 31 cu. yd. 10 cu. ft. 378 cu. in.; 
444 cu. yd. 19 cu. ft. 520 cu. in.; 258 cu. yd. 16 cu. ft. 
300 cu. in. ; and 173 cu. yd. 25 cu. ft. 1000 cu. in. 

19. A farmer raised 10 bu. 3 pk. 5 qt. of corn in on^ 
field; 30 bu. 3 pk. 6 qt. in a second field; 25 bu. 7 qt. in m 
third field; and 70 bu. 6 pk. in a fourth field. HowmuclB. 
com did he raise in the four fields ? 

Ans. 138 bu. 2 pk. 2 qt 



SttfeTRACtiOK. 16! 



SUBTRACTION. 

174. Subtraction of Compound Jfi'ufnbers is 

the process of finding the difference between two similar 
compound numbers. 

1. What is the difference between 90° 2' 30" and 5' 
38" ? 

OPERATION. Solution. — The numbers are so arranged that units 
^ f, oi the same denomination stand in the same column. 

As we cannot subtract 38" from 30" we add to this 

90 ^ ^O 

^ "^ latter number 1 unit Of the next higher denomination, 

5 38 which gives 30" -f 60" = 90" ; then 90" minus 

mTTd CO 38" leaves 52". In order that the difference may not 

be changed, having "borrowed" 1', it is necessary 

*o add r to 5' ; but as 6' cannot be subtracted from 2', add 1° or 

^' to /the 2', which gives 62'. 62' less 6' equals 56' ; and lastly, the 

^* *' borrowed," is taken from 90**, leaving a remainder of 89**, which 

^mpletes the work. 

WBITTEN EXBBCISES. 

2, Prom £50 6s. 8d. take £45 7s. 5d. 

S, Prom a barrel of molasses, containing 59 gal. 2 qfc. . 
I pt., a grocer sold 37 gal. 3 qt. 1 pt. ; how much had he 
f^ft? Arts. 21 gal. 3 qt. 

-J. A tree 16 yd. 2 ft. 3 in. high, was struck by light- 
ning and broken off 6 yd. 1 ft. 10 in. from the top. What 
Vaa the height of the part left standing ? 

5. How much remains of 50 bushels of corn, after sell- 
ing 36 bu. 2 pk. 5 qt. ? Ans, 13 bu. 1 pk. 3 qt. 

6. Prom a barrel of wine containing 31 gal. 2 qt., there 
lei&ked out 11 gal. 3 qt. ; how much remained ? 

7. How much remains of a farm of 375 A. 16 sq. rd, 
^ sq. yd., after selling 90 A. 27 sq. rd. 9 sq. yd. ? 



OPERATION. 


yr. 


mo. 


da. 


1883 


3 


31 


1860 


10 


27 
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DIFFERENCE BETWEEN DATES. 

8. Find the difference in time from October 27th, 1860, 
to March 31st, 1883. 

Solution. — Observing that October is the IWh 
month, and March is the 8d, we arrange the 
denominations in order, and subtract, 80 daya 
being counted to a month and 12 months to 

22 5 4 *^®"' 

Find the difference in time: 

9. From May 10th, 1876, to November 10th, 1876. 

10. From April 19th, 1775, to July 4th, 1776. 

11. From July 4th, 1776, to October 19th, 1781. 

12. From April 14th, 1861, to April 26th, 1865. 
IS. From May 7th, 1873, to March 11th, 1878. 
U. From June 6th, 1880, to Sept. 2d, 1882. 

15. From Sept. 17th, 1879, to Feb. 8th, 1883. 

16. From Jan. 11th, 1864, to May 7th, 1881. 

17. From July 4th, 1880, to March 4th, 1883. 

18. From Feb. 9th, 1860, to AprU 7th, 1883. 

19. From Oct. 11th, 1863, to June 9th, 1882. 

LONGITUDE AND LATITUDE. 

175. The Longitude of a place is its distance ea^'' 
or west of a given meridian. 

176. The Latitude of a place is its distance nortt" 
or south of the equator. 

177. Longitude and Latitude are reckoned in degree^^ 
minutes, and seconds. The highest degree of longitude 
is 180 degrees; and the highest degree of latitude is ^ 
degrees. 



SUBTRACTION. 



16;^ 



TABLE 



Of the Longitude (meridian 
important places. 

1, Albany, 73' 44' 50" W. U, 

2, Boston, 71' 3' 30" W. 12, 

5. Berlin, IS** 23' 45" E. 13, 
4. Cincinnati, 84'' 29' 81" W. 14. 

6. Cliicago, 87" 37' 45" W. 16. 

6. Constantinople, 28** 59' 0" E. 16. 

7. Jerusalem, 35* 32' 0" E. 17. 

8. London, 0** 51' 38" W- 18. 
9: Mexico, 99* 5' 0" W. 19. 

:0. Montreal, 73* 25' 0" W. 20. 



of Greenwich) of a few 

New York, 74' 0' 8" W. 
New Orleans, 90' 2' 30" W. 
Paris, 2* 20' 22" E. 
Philadelphia, 75* 10' 0" W» 
Pekin, 116" 23' 46" E. 
Rome, 12** 27' 14" E. 
S. Francisco, 122* 26' 45" W. 
St. Louis, 90» 15' 15" W. 
Washington, 77» 0' 15" W. 
St. Petersburg, 30' 19' 0" E. 



TABLE 

Showing the Latitude of a few places. 



I. Buenos Ayres, 34° 3' S. 

^. Cape of Good Hope, 34* 22' S. 

J. Cape HoiTi, 55° 58' 40" S. 

4. Charleston, S. C. , 32° 46' 33" N. 

5. Copenhagen, 55° 40' N. 

6. Cape Town, 34» 56' S. 

7. Dublin, 53* 2il N. 



8. Mozambique, 15° 2' S. 

9. New York, 40° 42' 43" N. 

10. New Orleans, 29° 68' N. 

11. Paris, 48° 50' N. 

12. Philadelphia, 89° 57' N. 
IS. Rome, 41° 64' N. 

14. St. Louis, 38° 27' 28" N. 



1. Find the difference in longitude between Albany and ' 
Boi^ton. 



OPERATION. 

Alb&ny, 73° 44' 50" W. 
Boston, 71** 3' 30" W. 



Ans. 2° 41' 20" 



Solution. — Arranging the denomi 
nations in order, we subtract, both 
places being on the same side of the 
meridian. 



N0TB8. ^1. If the places be on different sides of the meridian, 
sake their warn. 

2. To obtain viie difference of Latitude subtract, if both places are 
in the same direeutfii from the equator; if in different diiecUonf , add. 
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3. When the difference of either latitude or longitude is found hf 
adding, and the sum be greater than ISO"", subtract it from 860*. 

WBITTEN EXEMCI8JE8. 

Find the difference in longitude between : 

2. Boston and Cincinnati; Chicago and Mexico. 

Arts. 13°26'1"; IV %ru\ 

3. Montreal and New York ; Philadelphia and Wash- 
ington. Ans. 35' 3"; 1** 50' 15". 

4. Constantinople and Jerusalem; Paris and Pekin. 

Ans. 6^33'; 114** 3' 23". 
6, Berlin and London; Paris and New York. 

Ans, 14° 15' 23"; 76° 20' 25". 

6. Borne and St. Louis; San Francisco and St. Peters^ 
burg. Ans. 102° 42' 29"; 152° 45' 45". 

Find the difference in latitude between: 

7. Charleston, S. C, and Copenhagen; New Orleans 
and New York. Ans. 22° 53' 27"; 10° 44' 43". 

8. St. Louis and Mozambique; Dublin and Paris. 

Ans. 53° 29' 28"; 4° 31'. 

9. Buenos Ayres and Cape Town ; Cape Horn and 
Rome. Ans. 53'; 97° 52' 40". 

10. Philadelphia and Charleston, S. C. ; Philadelphia 
and Cape of Good Hope. Ans. 7° 10' 27"; 74° 19'. 

MULTIPLICATION. 

178. Multiplication of Compound Numbers 

is the process of finding the product when the multiplicand 
►mpound number. 

VTiat are the contents of 5 cisterns, each containing 
. 2 qt. 1 pt. ? 






MULTIPLICATION. Ill6 

<v^«.» * «,»^*T Solution. — Commence at tlie right. 6 times 1 pt. 

OPBIRATION. ® "^ 

gives 5 pt. (2 pt. = 1 qt.), or 2 qt. and 1 pt. Write 1 
gal. qt. pt. p^ ^^^ ^^^^ 2 q^ . g ^.jj^^g 2 qt. gives 10 qt. and 2 

50 3 1 qj carried make 12 qt. (4 qt. = 1 gal.), or 3 gal. 

5 Having no remainder, place in the place of qt. ; 5 

^TZ r T times 50 gal. = 250 gal., and 3 gal. carried = 253 gal.; 

^^ whicli completes the product. 

JEXJSMCISJES, 

S. Multiply £137 18s. 4|d. by 35. 

Ans. £3447 19s. 4^d. 

3. Multiply 8 da. 6 lir. 7 min. 48 sec. by 84. 

Ans. 1 yr. 328 da. 10 hr. 55 min. 13 sec. 

4. Multiply 8 yd. 3 ft. 10 in. by 18. Ans, 161 yd. 

5. Multiply £13 13s. lOd. by 180. Ans, £3384 10s. 

6. Multiply 3 lb. 6 oz. 7 dr. 4 scr. by 16. 

Ans. 57 lb. 4 oz. 5 dr. 1 scr. 

7. Multiply 16° 9' 8" by 30. Ans. 333*^ 3' 40". 

8. Multiply 80° 30' 30" by 4. Ans. 333° 3'. 

9. What are the contents of 6 casks of wine, each con- 
taining 67 gal. 3 qt. 1 pt. 3 gi.? 

Ans. 407 gal. 3 qt. 1 pt. 

10. How much coal in 3 cars, each containing 6 T. 
8 cwt. 75 lb. ? Ans. 19 T. 6 cwt. 35 lb. 

11. If a spoon contain 3 oz. 6 pwt. 30 gr. of silver, 
wliat will 13 spoons weigh ? Ans. 3 lb. 4 oz. 3 pwt. 

12. If a man travel 35 m. 101 rd. 1^ it., consecutively, 
f Ox* 6 days, how far has he travelled ? 

Ans. 311 m. 386 rd. 9 ft. 

13. What is the total weight of 33 sheep, having aib 
average weight of 69 lb. 11 oz. ? Ans. 33 cwt. 30 lb. 

H. How far will a railroad train go in 16 hr. at the rate 
of 36 m. 103 rd. 1^ yd. per hr. ? 

Ans. 565 m. 62 rd. 2 yd. 
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15, How much wine in 12 casks, ooch containing 37 
3 qt. 1 pt. ? Ans, 454 gal. 2 qij 

16, If a steam-boat run a cqila in 5 min. 26 sec., li( 
long will it take to ipake s tnp of 98 m. ? 

Ans. 8 hr. 52 min. 28 sec. 

17, If a mete^ move 6° 27' 50" in a second, how far 
^rill it more vi 25 seconds ? Ans. 161° 35' 50". 

18. 1^0 w much hay in 13 loads, of 1 T. 3 cwt. 48 lb. 
^acli ? Ans. 15 T. 5 cwt. 24 lb. 

19. In 12 bins, with a capacity of 200 bu. 3 pk. 6 qt. 
Bach, how much com ? Ans, 2411 bu. 1 pk. 

20. How much land in 37 farms of 16 A. 6 sq. rd. 20 
3q. yd. each ? Ans, 593 A. 86 sq. rd. 14 sq. yd. 

DIVISION. 

179. Division of Compound Numbers is the 

process of finding the quotient when the dividend is a 
compound number. 

1. Divide £113 Is. lOd. 2 far. by 21. 

Solution .—Dividing 
£113 by 21 we obtain £5, 
and a remainder of £8, 
which, reduced to shillings, 
and added to Is. of tlie 
dividend, gives 161s. This 
divided by 21 gives 7s. and 
a remainder of 14s. Be- 
ducing this last to pence 
and adding it to lOd. gives 
178d. ; which divided by 
21 gives 8d. and a remain- 
der of lOd. lOd. = 40 far. 
And 40 far. added to 2 far. 
gives 42 far. This divided 



( 


OPEKATION. 


£ s. 
21)113 .1 
105 


d. 
10 


far. £ s. d. far. 
2(5, 7, 8, 2. 


8 
20 




21)178(8 
168 


21)161(7 
147 

14 
12 




10 
_4 

21)42(2 
42 


178 






by 21 gives 2 far. and no remainder. 



DIVISIOK. IBT 

WniTTEN MXEBCiaiES. 

f. Divide 309° 27' 30" by 25. Ans. 12° 22' 42". 

5. Divide 71 lb. oz. 8 pwt. by 16. 

Ans, 4 lb. 5 oz. 5 pwt. 12 gr. 
4. Divide £650 Is. 4d. by 196. Ans, £3 6s. 4d. 

6. Divide 524 gal. 2 qt. 1 pt. 2 gi. by 365. 

Ans. 1 gal. 1 qt. 1 pt. 2 gi. 

6. Divide 32 bu. 3 pk. 6 qt. by 24. 

Ans. 1 bu. 1 pk. 3 qt. 1| pt. 

7. Divide 19 cwt. 88 lb. 12 oz. by 10. 

Ans, 1 cwt. 98 lb. 14 oz. 

8. Divide £183 10s. l^d. by 18. 

Ans, £10 3s. lOfd. 

9. 11 lb. 1 oz. 4 pwt. of silver were used in making 18 
goblets ; how much silver was used for each ? 

Ans, 7 oz. 8 pwt. 

10. How many packages, each containing 5 oz., can be 
filled from 95 lb. of cinnamon ? Ans, 304 packages. 

Note. — When both dividend and divisor are compound numbers 
reduce them to the same denomination ard divide as in simple 
numbers. 

11. A vessel sailed 258 m. 196 rd. 9 ft. in 21 hours : how 
far was that per hour ? Ans. 12 m. 100 rd. 13 ft. 

12. Divide 1275 A. 96 sq. rd. 22 sq. yd. 8 sq. ft. 32 sq. 
in. equally among 32 persons. 

Ans, 39 A. 138 sq. rd.-6 sq. ft. 64 sq. in. 
IS, H a town 6 miles square be divided into 165 farms, 
how many acres will each farm contain ? 

Ans. 139 A. 101 sq. rd. 24 sq. yd. 6 sq. ft. 108 sq. in. 
14. How many bins, each containing 65 bu. 1 pk. 7 qt 
1 j>t will be required to contain 785 bu. 3 pk, 2 qt. ? 

Ans. 12 bins. 
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15. How far will a meteor move in a second, if it move 
242° 26' 15" in 45 seconds ? How far will it move in 25 
S3Conds ? 

16. How many loads of wood in 69 cd. 12 cu. ft., each 
load containing 2 cd. 12 cu. ft.? Ans, 33 loads. 

17. If a man travel 3 m. 108 rd. in an hour, how long 
will it take him to travel 36 m. 228 rd.? 

Ans. 11 hours. 

18. Divide 114 cwt. 30 lb. 8 oz. by 8. 

Ans. 14 cwt. 28 lb. 13 oz. 

19. The aggregate weight of 67 hhd. of sugar is 28 T. 
18 cwt. 21 lb. What is the average weight of a hhd.? 

Ans. 8 cwt. 63 lb. 

20. From 10 lb. 8 oz. 6 dr. 1 scr. of camphor, how many 
packages can be put up, each containing 3 dr. 2 scr.? 

Ans. 281 packages. 

LONGITUDE AND TIME. 

180. As there are 360° in a circumference, and the 
earth makes a revoVucion on its axis once every 24 hours, 
it follows that in every hour the earth proceeds 15** ; in a 
minute -^ of 15°, or 15'; and in a second -^ of 15', or 15". 
Hence, also, the 

TABLE. 

1 hour of time = 15" of longitude. 
1 minute of time = 15' of longitude. 
1 second of time = 15" of longitude. 

Note. —The Standard Time of the United States and Canada is 
divided into the Eastern, Central, Mountain, and Pacific time. It is 
reckoned from the four meridians, 75% 90", 105", and 120' west of 
Greenwich. As 15" of longitude equal 1 hour of time. Eastern fepf 
is 5 liAurs slower than London time. 



Case I. 

181. To find the difference in time between two 
places wlien the difference in longitude Is given. 

1. The difference of longitude between two places ig TO"; 
what is the difference in time ? 

Solution. — Since 15* of longlttidB ars 

equal to one lioiir of time, 70° of Inngitnda 

B equal to 4 hours, and a remiiinder o[ 



4 hr. 40 min. lO-, or 600'. 600' are equal to 40 m 
BiDce 15' of longitude are equal '-' 
Hence, the difference in time is 4 br. 40 mln. 



■ KX ERCJSHS. 



Find the difference in time between two places whoSf 
P difference of longitude is : 

S. 18° 40'. Ana. 1 hr. 14 min. 40 sec- 

8. 150°. Ans. 10 hr. 

4. 28° 18' 15". Ans. 1 hr. 53 min. 13 sec. 

5. 30° 40' 30". Ans. 2 hr. 2 min. 43 sec. 

6. 100° 20'. An-a. 6 hr. 41 min. 20 aec. 

7. 80° 45'. Ans. 5 hr. 23 min. 
Find the difference in time between: 

1^ 8. Albany and Montreal; Constantinople and Jem- 
tfem. Ans. 1 miu. 19 sec; and 35 rain. 13 sec. 

9. Mexico and London; New Orleans and San Fran- 
I^SCO. Ans. 6 hr. 33 min. 53 sec; 2 hr. 9 min. 37 sec. 

10. St. Louis and Berlin ; Philadelphia and Pekin. 
Ans. 6 hr. 54 min. 36 see. ; 12 hr. 46 min. 15 sec. 

11. Washington and Paris; St, Petersburg and Paris. 

Ans. ^ hr. 17 min. Z% sec. ; 1 hr. 51 mia 



1 

I 
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i^. New York and Cincinnati; Chicago and Boston. 

Ans. 41 min. 67 sec; and 1 hr. 6 min. 17 sec. 

IS. What change must be made in our watches, if we 

travel from Berlin to Paris ? 

Ans. Set back 44 min. 13 sec. 

Note. — To find the time of a place east, add the difference of time 
between the two places to the given time. But to find the time of a 
place west, subtract the difference of time between the two places 
from the given time. 

14' What time is it in Boston when it is 4 o'clock p.m. 
in Mexico? Ans. 52 min. 6 sec. past 5 p.m. 

15. When it is noon at Greenwich, what time is it at the 
first two places given in the table ? 

Ans, To first, 5 min. f sec. past 7 a.m. 

16. When it is half past seven a.m. in New York, what 
time is it in Philadelphia ? New Orleans ? Cincinnati ? 
Paris ? London ? 

Ans. To last, 22 min. 33f^ sec. past 12 noon. 

17. What change would a person have to make in his 
watch, in going from Washington to London ? 

Ans, Set ahead, 5 hr. 4 min. 34 sec. 

Case II. 

182. To find the difference of longritude when 
the time is given. 

1. The difference in time between two places is 4 hr. 10 

min. ; what is the difference of longitude ? 

Solution. — Since an hour of time equals 15' 

of longitude, and a minute of time equals 15' of 

4 hr. 10 mm. longitude, 15 times the number of hours and 

15 minutes will equal the difference of longitude in 

rr;^ ZZ, degrees and minutes. Hence, 15 times 4 hr. 10 

^^ ^^ min. equals 62'' 30'. 



OPERATION. 



TBMPBEATURB. 17l 

WMITTBN JEXJEMCI8X!8. 

Find the difference in longitude of two places whose 
difference of time is : 

2. 3 hr. 20 min. An$. 50**. 

S. 36 min. Ans. 9**. 

4. 4 hr. 22 min. Ans. 65° 30'. 

5. 8 hr. 16 min. 24 sec. Ans. 124"* 6'. 

6. 6 hr. 6 min. 30 sec. Ans. 9V 37' 30". 

7. It is 6 hr. 52 min. 40 sec. a.m. in Harrisburg, Penn., 
when it is noon at Greenwich; what is its longitude ? 

Ans. 76** 50'. 

8. When it is 8 o'clock a.m. in New Orleans, it is 9 hr. 
5 min. 11 sec. in Albany ; what is the difference of longi- 
tude ? Ans. 16° 17' 45". 



TEMPERATURE. 

183. A Thermometer is an instrument for meas- 
tiring variations of heat and temperature. 

There are three methods of registering heat and tempera- 
ture by means of thermometers. 

Fahrenheit's, used in the United States, England, and 
Holland; R6aumer's, used in Russia, Spain, and Turkey* 
and Celsius's, called the Centigrade, used in France, Ger- 
many, Sweden, and some other countries of Europe. 

In Fahrenheit's (F.) the freezing point is marked 32**, 
and the boiling point 212°. 

In R6aumer's (R.) the freezing point is zero, and th« 
boiling point 80**. 

The Centigrade (C.) has the freezing point zero, and the 
boiling point 100**- 
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TEMPEBATURE. 



184. To reduce from one scale to another. 

EuLB I. — To express degrees Fahrenheit in Reaunur, 
deduct 32 and take ^ of the remainder ; conversely f to 
change Reaumer to Fahrenheit, multiply by \ and add 32 
to the product, 

FormtUas : i?. = } (J^. — 32'). F. = I B, + 92\ 



ILLUSTRATIONS. 



i. Express 59° F. in Eeaumer's scale. 
2. Express 24** E. in Fahrenheit's scale. 



OPERATION 1. 

59° - 32° = 27° F. 

8 

i X tr F. = 12° E., Ans. 



OPERATION g. 



> X W E. = 64°. 

54° + 32° = 86° P., Ans. 



WRITTEN MXEnC ISES. 

S. Express in Eeaumer, 68° F. ; 95° F.; 77° F. ; 140° F. 

Ans. 16° E.; 28° E. ; 20° E. ; 48° E. 

4. Express in Fahrenheit, 32° E. ; 76° E. ; 8° E. ; 50° B. 

Ans. 104° F. ; 203° F. ; 50° F. ; 144^° F. 

5. Express 47° F. in E. ; 59° E. in F. ; 67° E. in F.'; 14° 
F. in E. ; 10° E. in F. 

Ans. 6|° E. ; 164^° F. ; 182|° F. ; —8° E. ; 54^° F. 

6. Express 5° F. in E. ; —4° E. in F. ; 252° E. in F. 

Ans. -12° E.; 23° F.; 599° F. 

EuLE II. — To express degrees Fahrenheit in Centigrade, 
subtract 32 and take \ of the remainder; conversely, to 
change Centigrade to Fahrenheit, multiply by | and add 3^ 
to the product. 

FarmuUu: C. = f (F. - 82'). F. = {C. + 82'. 



TEXPERAtURE. 173 



ILLUSTRATI0K8. 

1. Express in Centigrade 77° F. 

2. Express in Fahrenheit 75° 0. 



OPBRATON 1, 

^r - 32° = 45° F. 

5 

J X 40° = 25° C, Ans. 



OPBRATiOK ii^ 
15 

;jr X>= 135°. 
135° + 32°= 167° F., Arts. 



WRITTEN BXBJtC I8E8, 

3. Express in Centigrade, 95° F.; 131° F.; 41° F.; 
203° F. Ans. 35° C. ; 55° C. ; 5° C. ; 95° C. 

4. Express in Fahrenheit, 15° C. ; 90° C. ; 130° C. ; 30° 
C. Ans. 59° F. ; 194° F.; 266° F.; 86° F. 

5. Express in C. 14° F. In C. 71° F. In F. 18° C. 
InF. 91°C. ^W5. -10° C; 21.67° C; 64.4° F.; 195.8° F. 

EuLE III. — To express degrees Reaumer in Centigrade, 
multiply hy f ; and, conversely, to change Centigrade to 
Reaumer, multiply hy ^. 

Fonmilas .• C. = } i?. i?. = f (7. 



ILLUSTRATIOKS. 



1. Express in Centigrade 60 K. 

2, Express in Reaumer 50° C. 

OPBKATION S, 



10 

o 



OPERATION 1, 
15 

I X 00° = 75° C, Ans. ) «50° C. X f = 40° R., Ans. 

WltlTTXlN EXEMC I8E8 . 

S. Express in Centigrade 36° R. ; 80° R.; 120° R.; 
40° R. Ans. 45° C. ; 100° C. ; 150° C. ; 50° C. 

4. Express in R6aumer 80° C; 160° C; 320° C; 60** 
0. Ans. 64° R. ; 128° R. ; 256° R. ; 48° R. 



PRACTICAL MEASUREMENTS. 

185. These PrucHcal Measurements inclndo 
measures of surface^ volume^ capacity^ lumber^ wood, 
stone and brick work^ shingles, laths, plastering, painting, 
and carpeting. 

186. A lAne is that which has only one dimension, 
length. 

187. A. Surf ace is that which has two dimensions, 
length and breadth. When it does not change its direction, 
it is called plane. 

188. A Polygon is a portion of a plane surface 
bounded by straight lines. 

189. The Perimetet of a polygon is the sum of all 

its bounding lines, or sides. 

190. The Area of a polygon is the surface included 

within its sides. 

191. An Angle is the open- 
ing or inclination of . two straight 
lines meeting each other in a com- 
mon point, called the vertex; aa 
BAC, 
Angles are either rights acute^ 
or obtuse. A Right Angle is an angle of 90 degrees. An 
Acute Angle is less than a right angle ; and an Obtuse 
Angle is greater than a right angle. 
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PHACTICAL MKASUR] 



E192. A Perpendiculai' lAne is a line drawn to 
meet another in such a manner as to incline no more 
(7 to one aide than to the other. The 

two adjacent angles thus formed 
are equal, and are called Right 



^ In the figure, the line CD is 

perpendicular to AB, and the angles ADG and BDC are 
equal, and right angles. 

193. A Rectangle ia a polygon bounded by four 
straight lines and having four right angles. 





1 

I 



I 



194:. A Square is 

equal. 
195. A SoliS, or volume, 



rectangle which has all ita sides 
that which has length, 




Kectangvlar Solid, Cube. 

[ breadth, and thickness, or height. The plane surfaces 
Abounding a solid are called Faces. 

196. A Cube is a solid bonnded by six equal squareB. 
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PRACTICAL IfBASUBAUKHtS. 



197. A Hectangular Solid, or parallelopipedon, 
is a volume bounded bj rectangular faces; as, a box, a 
room, a block of marble, a loaJ of wood. 

198. The Measurement of a line, of a surface, or 
of a solid consista in finding how many timea it contains 
another magnitude of the same kind taken as a unit o/ 
measure. Thus, to say that a line is 6 feet long, is the 
same as to say that it contains the unit of measure, 1 foot, 
6 times. 

199. The Measuring Unit of a solid is a small 

cube, or solid, whose side is one inch, one 
vig- 1. foot, or any other convenient length. The 
j-i^Cp^ number of times such a unit is cxmtained in 
\^- \ ^ any solid, gives the volimie or solid contents 
itu.ft. of that solid. FiB.s. 
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Thus, ths meamring unit of the Bolld represented in the mai^D, 
Fife'. 8, is a BmaU cube, Fig. 1, which is 1 ft. long, 1 ft. wide, mi 
1 ft. thick. Its Holidlt; is equal to the product of its three dimen- 
aloDS, or 1 CD. ft. 

The given solid. Fig. 8, ma^ be divided into 2 equal parts, eacli d 
which is 4 ft. long, 4 ft. wide, and 2 ft. thick, as shown in Fig. i- 
These parts may l>e subdivided into 33 smailer soliu.., whose dinH' 
sioDB are tlie same aa tlioae of the unit of measnre. I'lrace, ll>* 
■e of the given solid equals 4 ft. X 4 ft. X 4 ft. = 04 CO. fl> 
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AA^RITTEN EXERCISSES. 

av RFACE. 

J. How many trees planted 10 ft. apart, will be required 
t' go round a quarter-section of land ? 

Arts, 1056 trees. 

Note. — A Section of land is one mile square. 

2, What is the cost of a piece of oil-cloth 30 ft. long by 
18 ft. 6 in. wide, at 60c. a square yard ? Ans, $37. 

5. A 20-acre field is 80 rods long. How many rods of 
fence are needed to enclose the field ? 

Ans. 240 rods. 
4. Find the cost of 121000 feet of plank, at $28.25 per 
thousand feet. Ans, $3418.25. 

J. What will it cost to cover a table 9 ft. long, 2^ ft 
wide, with baize J yd. wide, @ 75c. per yd. ? 

Ans. $2.26. 

6. What will it cost to kalsomine a ceiling 48 ft. by 25 
ft. 4 in., at 8c. a square yard ? Ans. $10.81. 

7. What will 5400 sq. rods of land cost, at $2.50 per 
square chain ? Ans. $843.75 

8. How many garden plots, each containing 12 sq. yd., 
can be made out of a two-acre lot, allowing ^ of the lot for 
walks ? Ans. 705|- plots. 

P. What is the value of a township of land, at $140 a 
half-section ? Ans. $10080.' 

Note. — A Township is six miles square. 

. to. How many quarter-sections are there in a piece of 
Ian d 32 miles long by 5 miles wide ? 

Ans. 640 quarter-sections. 
?i. How many square rods in three quarter-sections of 
d ? Am. 76800 sq. rd. 
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12. How many sq. yd. in the walls and ceiling of a 
room 26 ft. long, 18 ft. wide, and 13 ft. high? 

13. How much will it cost to pave a sidewalk 145 ft. 
long and 8 ft. wide, at 75c. a sq. yd. ? 

H. How many posts, placed 8 ft. apart, are required 
for a fence round a garden 236 yards by 124 yards? 

15. In No. 14, find the cost of the posts, at 15c. apiece. 

16. How many 2|--inch pickets, placed 2 in. apart, will 
be required to fence a field 60 rods wide and 20 rods deep? 

Ans. 7040 pickets. 

17. What will it cost to enclose a lot, 130 rods by 50 
rods, with 6 6 -inch boards, at $8^ per M. ? 

Ans. $151.47. 

18. If the perimeter of a rectangular field be 220 yd., 
and the difference between its length and breadth 50 yd., 
what is the area ? Ans. 2400 sq. yd. 

19. How many scantlings, 15 ft. long, would be re 
quired for the two stringers of a fence around the field 'w* 
No. 18 ? Ans. S% scantlings. 

20. How much lumber will be required to fence the field 
in No. 18, with a 12-inch base-board and 4 6-inch boards? 
How many posts placed 12 ft. apart ? Ans. 55 posts. 

21. Find the total cost of the fence in No. 18, suppos- 
ing the lumber to be $10f per M., the posts 12c. each, and 
the labor $144. Ans. $171.89. 

22. If an acre is cut from a field 30 rods long and| 10 
rods wide, what is the length of the part remaining ? 

Ans. 14 rodf 

23. How many sq. yd. of block pavement in a strejeiki 
of a mile long and IJ chains wide ? 

2^. What will it cost to slate a roof 50 ft. long by 2^ ft 
wide, at $4.25 per 100 sq. ft. ? Ans. $42. 5( 
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TOZTTMM JLN1> CAPACITT. 

25. How many cu. yd. of earth will be removed by dig- 
ging a cellar 45 ft. long, 28 ft. wide, and 14 ft. deep ? 

Arts, 6534 cu. yd. 

26. What will be the cost of digging the cellar in No. 
25, at 80c. per cu, yd., and 60c. a load for hauling ? 

Ans. $914.67. 

■ NoTB. — A load of earth is equal to a cu. yd. 

27. How many cu. ft. of air in a room 40 ft. 6 in. long, 
28 ft. 4 in. wide, and 16 ft. 8 in. high ? 

Ans, 19125 cu. ft. 

28. Find the contents of a bin of grain, which is 25 ft. 
long, 14 ft. wide, 3 ft. deep, and | full. 

29. How many cu. yd. of air for each of 32 students in 
a room 52 ft. long, 36 ft. wide, and 12 ft. high ? 

50. How many building bricks can be piled in a shed 
125 ft. long, 70 ft. wide, and 48 ft. high ? 

Note. — Bricks used in building are 8J in. by 4 in. by 2^ in. 

51. How many loads of gravel, spread 10 in. deep, will 
6e required for a road 2^- miles long, and 12 ft. wide? 

A71S. 4400 loads. 

52. How many pounds of water in a tank 7^ ft. long, 
5 ft. wide, and 6^ ft. deep, reckoning 62^ pounds to the 
cubic foot? Ans, 15234f lb. 

SS. If a bin is 40 ft. long, 10 ft. wide, and 8 ft. deep, 
how many bushels of shelled corn will it contain ? 

. Note. — A bushel of grain contains about 1^ cu. ft. In heaped 
Pleasure it contains about 1^ cu. ft. 

S4,. What must be the capacity of a bin that will hold 
5400 bushels of potatoes ? Ans. 6750 cu. ft. 
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35. How many bushels of unshelled com in a wagoa 
box 8 ft. long, 3^ ft. wide, and 1^ ft. deep ? 

Note. — Two bushels of unshelled com make one basliel of shelled 
com. 

S6. How many bushels of turulps, heaped measure, can 
be stowed in a cellar 22^ ft. long, 16 ft. wide, and 7i ft. 
deep ? Ans. 1860 bu. 

87, What must be the height of f\ school-room that is 
20 ft. long by 16 ft. wide, to alloF^ 140 cu. ft. of air to 
each of 32 pupils ? Ans. 14 ft. 

88, A tank is 2i ft. long. If ft. wide, and 21 inches 
deep; how many gallons of water will it contain? 

89, At 62^c. a cu. yard, what will it cost to build a wall 
84 ft. long, 15 ft. high, and 3 ft. 6 in. thick ? 

I^VMBEB, ANI> jr001>, 

4.0. What is the cost of a pile of wood, 24 ft. long, 4 
ft. 6 in. wide, and 3 ft. 4 in. high, at J3 per cord ? 

41- How many cords of wood can be piled in a shed 64 
ft. long, 28 ft. wide, and 20 ft. high ? Ans. ^80 cords. 

4£, Find the cost of a pile of wood 244 ft. 5 in. long, 
24 ft. wide, and 5 ft. 4 in. high, at $4.25 a cord, and 
$1.00 a load for hauling. Ans. $1147.40. 

Note. — Reckon 2^ cords to a load. 

48. If a cord of 2-foot wood is 5 ft. high, what is its 
length Ans. l^f ft. 

44' What is the value of a pile of tan-bark 60 ft. long, 
24 ft. wide, and 12 ft. high, at $2.00 a cord? 

45. At $16 per thousand, what will it cost to cover a 
bridge 220 yd. long, and 22 ft, wide, with plank If incb'^ 

thick? Ans, $406.56. 
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46. How many board-feet in a plank 16 ft. long, 16 in. 
wide, and IJ in. thick? How many cu. ft. ? 

Notes. — 1. A board-foot is reckoned 1 foot sqaare and 1 inch 
tbick, and is equal to -j^ of a cubic foot. 

2. Even when the lumber is less than an inch in thickness, it is 
considered inch lumber. 

8. la measuring the width, when a fraction is less than a half 
inch, it is rejected; but when it is greater than a half, it is counted 
a half inch. 

47. How many feet of lumber in : 

24 scantlings 12 ft. long, 6 in. wide, and 3} in. thick ? 
10 beams 16 ft. long, and 14 in. square ? 
30 joists 20 ft. long, 10 in. wide, and If in. thick ? 
60 pieces siding 8 ft. long, 5i in. wide, and 1 in. thick ? 

48. At $15.25 per thousand, find the total cost of: 
7 boards 10 ft. long, 16 in. wide, and 2^ in. thick. 
3 boards 9 ft. long, 14| in. wide, and 3J in. thick. 
5 boards 16 ft. long, 13 in. wide, and } in. thick. 

A71S. $6.50. 

49. Find the cost of the |-inch flooring required for a 
wom 36 ft. long and 20 ft. wide, at $16^ per thousand. 

50. A garden is 15 rods long, and 12 rods wide; what 
will bo the cost of a 2J-in. plank sidewalk, 3 ft. wide, 
around the outside of it, at $18 per thousand ? 

51. A bridge is 300 yd. long, and 40 ft. wide; how 
many feet of 2-inch plank will be required for its two 
foot-paths, each of which is 8 ft. wide ? 

52. At $12 per thousand, find the cost of covering the 
whole bridge in No. 51, supposing the plank on the road- 
way to be 4^ in. thick. Ans. $1512. 

53. How many 4x5 rafters, 30 ft. long, and placed 21 
in. apart, are required for a double roof 70 ft. long ? 

4n8. 83 rafterg, 
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54, Find the cost of the rafters required for 3 roofs, 
havitig the same dimensions as the one in No. 53, at 
$14.50 per M. Ans. $178.35. 

55^ Find the cost of a close board fence, 75 rods long, 
10 ft. high, and H in. thick, at $22.50 per M. 

56^ How many perches of stone are there in a pile 325 
ft. lofig, 50 ft. wide, and 16 ft. high ? 

NOTB.— A perch of stone = 16J ft. X IJ ft. X 1 ft. = 24t cu. ft., 
and a part of a perch is coanted a whole one. 

57. Find the cost of the stone required for a wall 25 ft. 
long, 12 ft. high, and 3 ft. thick, at $1.20 per perch. 

58. A cellar is 32 ft long, 20 ft. wide, and 15 ft. deep; 
what will be the cost of the stone required for its 20-in. 
walls, at $1.30 per perch ? Ans. $145.60. 

Note. — It is customarj to measare around the outside of the wall 

59. How many cords of stone in the pile in No. 56 
(100 cu. ft. = 1 cord of stone) ? Ans. 2600 cd. 

60. If a cord of stone will make 100 cu. ft. of wall, how 
many cords will be required for the walls in No. 58 ? 

61. A stone house is 60 ft. front, 125 ft. deep, and 100 
ft. high; the cellar walls are 15 ft. high, and 3 ft. thick. 
What did they cost, at 85c. a cu. yd. ? 

62. Find the cost of the remainder of the stone work 
in No. 61, at 75c. a cu. yd., supposing one half of it to be 
2^ ft. thick, and the other half 1^ ft. thick. 

68. Stone-masons reckon a cu. yd. of sand and 3 bu. of 
lime to a cord of stone. How much of each will be re- 
quired for the cellar walls in No. 61? 

6^., Find the number of bricks required for a wall ^^ 
ft. long, 10 ft. high, and 1^ ft. thick. 
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KOTBS. — 1. Tlie dimensions of a brick are about 8^ in. by 4 in, hj 
l^ in. 

2. To a cu. ft. we commonly reckon 27 bricks laid dry, or 20 
bricks laid in mortar. 

65. At $10.50 per thousand, what is the value of a pile 
of bricks 70| ft. long, 48 ft. wide, and 15 ft. high? 

Ans. |1445«.50. 

66. How many bricks, laid 8 in. by 4 in., will pare a 
walk 90 ft. long, and 15 ft. wide, with no allowanc© for 
edges or waste ? A71S. 6075 bricks. 

67. How many bricks are required for a wall 32 ft. long, 
16 ft. high, and half a brick thick ? 

Note. — In half-bi%cJc walls, each brick has an external surface of 
9 in. by 3 in. ; in single-brick walls, 4J in. by 3 in. , or 14 in. of sur- 
face ; in ck-hrick'and-a'half walls, 10 in. of surface; and in double- 
brick walls, 7 in. of surface. 

I 

68. At 18 per thousand, find the cost of the bricks re- 
quired for the double-brick walls of a basement, 75 ft. 
long, 40 ft. wide, and 12 ft. high. A?is. $454.22. 

69. How much less would the bricks in No. 68 cost, if 
the walls were a brick and a half thick ? 

70. How many bricks will be required for a single brick 
wall 60 ft. long and 84 ft. high ? 

71. The front wall of a house is 125 ft. long, 75 ft. 
high, and 2 bricks thick. Find the cost of the bricks re- 
quired, at $9 per M., allowing for 2 doors and 24 win* 
dows, each 8 ft. by 4 ft. Ans. $1581.674. 

72. Find the number of bricks required for one course 
of a chimney with a flue one foot square. 

Ans. 8 bricks. 

Note. — The walls of an ordinary chimney aro 4 inches thick, ihm 
bricki bting laid on their broadMt f am. 



I 



184 PRACTICAL HEASUBEHEinS. 

7S. A chimney is 50 ft. high, and its flue 7^ in. bj 
4 in. ; how many bricks were used in its construction, 
reckoning a mortared brick 3 in. thick? 

74. Find the cost of the bricks for a chimney 30 ft. 
high, and having a 10-inch flue, at $12 per M. 

SHINQJLES ANn JjATHS, 

75. How many bunches of shingles are required for a 
double roof 30 ft. long, with 16-f t. rafters ? 

NoTB. — 1000 shingles make 4 bunches, and cover 100 sq. ft. of 
surface. They are 4 in. wide, are generally laid 4 in. to the weather, 
and are sold onlj in whole bunches. 

76. Find the number of shingles required for a double 
roof 25 ft. long, with 20-ft. rafters. 

77. Find the cost of the shingles in No. 76, at $4.25 
per thousand. Ans, $42.50. 

78. A roof is 87^ ft. long, and 30 ft. wide; what will 
it cost to shingle it, at $4 per M. ? 

79. How many bunches of shingles are required for the 
roof in No. 78 ? Ans. 105 bunches. 

80. In No. 78, how much, more or less, would it cost 
to use metallic shingles, at $5.25 per thousand, if each 
shingle covers 20 sq. in. of surface? Ana. $5.77 less. 

81. A room is 16 ft. long, 14 ft. wide, and 12 ft. high; 
how many bunches of laths are required for its walls and 
ceiling ? Ans. 35 bunches. 

NoTB. — Laths are 4 ft. long, 1^ in. wide, and are laid f of an inch 
apart. A bunch contains 50, and will cover three sq. yd. of surface. 

82. How many bunches of laths are required for a room 
75 ft. long, 56 ft. wide, and 16 ft. high, allowing for 3 
doors and 12 windows, each 14 ft. by 6 ft. ? 

NOTB,— Deduct only one-hftU of the eurfiwe of the opening 
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8S. Find the cost of the laths m No. ^'a, ac 25c. a 
bunch. jins. $72. 

SJf, At 40c. a bunch for laths^ 5c. a sq. yd. fci* labor, 
and 8c. a pound for nails, allowing a half-pound to a 
bunch, what will it cost to lath a hall 124 ft. long, 60 ft. 
wide, and 50 ft. high? Ans. $565.08. 

85. How much more would be the cost if the laths in 
No. 84 crossed each other ? 

BJLASTBRING, PAINTING, CABBETINQ, BTC, 

86. Find the cost of plastering the walls and ceiling of 
a room 87^ ft. long, 54 ft. wide, and 15 ft. high, at 21c« 
per sq. yd. A7is. $209.30. 

87. A room is 40 ft. long, 25 ft. wide, and 14 ft. high. 
It has 2 doors, and 10 windows, each 12 ft. by 6 ft. 
What will it cost to plaster it, @ 18c. per sq. yd. ? 

Note. — AUow for only half the surface of the openings. 

88. What will it cost to plaster 3 rooms, each of which 
is 18 ft. square, and 12 ft. high, @ 22^. per sq. yd. ? 

89. At 16c. a sq. yd., find the cost of painting the walls 
in No. 88. Ans. $46.08. 

90. What will it cost to kalsomine the ceilings in No. 
88, @ 8ic. a sq. yd. ? Ans. $9.18. 

91. Find the cost of painting a double roof 56 ft. by 
35 ft., @ 18c. a sq. yd. A71S. $78.40. 

92. How many rolls of paper are required for the ceil- 
ing of a room 23 ft. long and 16 ft. wide ? 

Note. — A roll of wall-paper is 24 ft. long and H ft. wide. A 
doable roll is 48 ft. long. Dealers will not sell a part of a roll. 

93. Find the number of strips of paper required for the 
walls of a room 15 ft. long, 12 ft. wide, and 12 ft. high, 
allowing for 4 windows and 1 door. 
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Note. — In estimating, paper-hangers divide the distance around 
the'room, after deducting 3 ft. for each opening, bj 1^ ft., the width 
of a roll. 

9i, How many rolls will paper a room 42 ft. long, 30 
ft. wide, and 16 ft. high, with 10 windows and 4 doors ? 

Ans. 46 rolls. 

95, Find the cost of the paper in No. 94, at 65c. per 
double roll. Arts. $14.95. 

96, In No. 94, how much would be gained by using 
single rolls, at 25c. per roll ? Ans, $3.45. 

97, Find the cost of papering a room 22 ft. long, 18 
ft. wide, and 9 ft. high, with 5 openings and a cornice, at 
50c. per double roll. Ans, $4.00. 

Note. — ^An allowance of one foot is made for a cornice. 

« 

98, In No. 97, find the cost of a border, @ 8c. a yd. 

99, At 15c. a roll, and 5c. a yd. for border, what will it 
cost to paper the walls of a hall 85 ft. long, 62 ft. wide, 
and 13 ft. high, with a cornice and 8 double openings ? 

100, A room is 26 ft. long and 18 ft. wide; how should 
the breadths of a carpet, one yard wide, be laid in order to 
have the least possible waste? Ans, 26 ft. long. 

101, In No. 100, liow many yd. would be required if 
ihe ** breadths" were laid 18 ft. long? Ans, 54 yd. 

102, A room is 35 ft. long, and 24 ft. wide; find the 
cost of carpeting it with carpet 27 in wide, @ 80c. a yd. 

103, Find the cost of carpeting a room 16 ft. by 15 ft., 
with carpet 27 in. wide, at $1.25 a yard. 

lOJ^. Allowing a waste of 6 in. per breadth in matching, 
find the cost of carpeting 4 rooms having the same dimen- 
sions as No. 103. 

105, In No. 103, find the value of the carpet wasted by 
laying the breadths 15 ft. long. 
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200. The Metric System is a series of measuries 
whose units are derived from a fixed standard called the 
Meter, 

20 1. The Meter is the unit ofUngth. It is equal to 

the te7i'millionth 

part of the quad- ^ 

rant of the terres- — ^ 

trial meridian, 07 

39.37 in. 

This system of 
weights and meas- 
ures is expressed on 
the decimal scale of 
potation. HaviDg 
established the unit 
of each measure, we 
derive the other de- 
nominatioDs by tak- 
ing decimal multiples and si^nido^s of it. Thus, there are 6y* 

PR1NC£HAL UNITS. 

The Meter (meter), for measures of length. 
The Are (air), '* *' surface. 

The Stere (stair), " ** volume. 

The Liter (leeter), ** ** capacity. 

The Gram (gram), " ** weight. 

The higher denominations of each measure are expressed by 
placing, successively, before the name of its unit the following 
Greek words: 

JDeca Eecto Kilo Myria 

TF' loo"' 1000* ioi^ooo* 

1ft7 
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Tba loTrer deaominfttioDS, by the Latin prefisM, 


DeH Cinti JfvHf , 
tV ' vli. ' tin' ' 


Hence, tbe formation of tbe tables ma; be illustrated by the M 


rttwing diagram ; 
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-1 J/Wi 


Lsnglh. 


fur/aw 


ro(ii«,c. 


CapKCilv 


ITeiBh'- 




BE 


Deca 


Meter. 


An. 


Stkre. 


Liter. 


<JKA1C' 




H 


HecUf 

Ktio 
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MEASURES OF LENGTH^ 


i 


1 


202. In meafiurea of length the 
principal unit is the M.eter. It ia 
^ £^ equivalent to 39.37 inciies, or 1.0936 + 
~ 1 yards. 1 yd. = .9U392 meter. 

^- TA BLE. 

10 millimeterH (mm.) = 1 centimeter ... cm. 
10 centlmeleis = 1 decimeter. .... dm, 

to decimeters = I meter m. 

^ lOmetera = 1 decameter. .. , Dm. 
10 decanieterB = I liectometar . . . Hm. 
10 hectoiQeters = 1 kilometer. .... Ktn. 
10 kilometers = 1 myriameter . . . Mm. 


c 


al. a railro 
ro show ttte 


The meter Is nsed for measorlng short dis- 
mnces; as. the length of a street, the height 
of a Louse, etc. 
^ For great distances, as, the length of a 
d, etc., Cbe unit is the kilometer or the viyriamtter. 


- . 
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1:. .a and that ol United States money, (be table for linear measure 
a^Bj be arranged as follows: 



iili 
1 ■■ 1 1 1 


Hi 


1 ^ 4 
i Jii 

S H » S D 
•a.... 6 6 4 2 8 


^ 1 
1 1 1 

.317 



HBTBicBfrnoc 



SMEBAH I-SSB 

The unit, meter, corresponds to the nnit, dollar, decimeter to 
limes, centimeter lo cents, etc. 

The number is read EW428.317 meiert. To express the same nnm- 
Mr in «nv other denomination, place the decimal point at the right 
af the reqaired denomination. Thus, 684.38317 Hm. ia read 
SOLS^n hectomeUrg; SU283.I7dm., G6i28S.n de^imetert. 

OnA.1. EX EBCISES, 

1. How many meters in a kilometer ? In a hectometer P 
In a decameter ? 

S. How many decameters in a hectometer? In a myria- 
meter? 

3. What part of a meter « a decimeter? What part of 
a decimeter ia a millimeter? 

i. How many meters in 3 hectometers? In 5 kilo- 
meters? 
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6. How many mm. in 4 m. ? In 6 m. ? In 12 cm. ? 

6. How many m. in 100 dm. ? In 2000 cm. ? 

7. Read each of the following: 6.5 dm. ; 45 cm. ; 251 
Hm. ; 12.64 Km. ; 725.8 m. 

8. Eead 1283.14 m. in the different denominations that 
compose it. 

WMITTBN MXJSJtCTSJSS, 

1. Write 7 Dm. 5 m. 2 dm. in one number as meters. 

Ans. 75.2 m« 
In like manner^ express: 

2. 2 Km. 4 Hm. 5 Dm. 3 m. as decameters. 

Ans. 245.3 Dm. 

3. 8 Mm. 3 Km. 1 Hm. 4 dm. as meters. 

Ans. 83100.4 m. 

Note. — As in decimal notation, all vacant intervening orders ftrt 
filled with ciphers. 

4. 9 Hm. 3 dm. 8 mm. as meters. Ans. 900.308 m. 

5. 3 Km. 7 Dm. 4 cm. as myriameters. 

Ans. .307004 Mm. 

6. Reduce 9.25 Km. to meters. Ans. 9250 m. 

7. Reduce 1.2436 Hm. to decimeters. 

Ans. 1243.6 dm« 

8. Reduce 8956 m. to hectometers. Ans. 89.56 Hm. 

9. Reduce 103.94 dm. to kilometers. 

A71S. .010394 Kin. 

10. Reduce 342.75 Hm. to myriameters. 

Ans. 3.4275 Mm. 

11. In .208006 myriameters how many kilometers? 

12. How many decimeters in 73.1804 hectometers? 

13. In 89.725 myriameters how many kilometers? 

14. Reduce 4 Hm. 3 Dm. 2 cm. to myriameters. 
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1 8q. cm. 
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MEASURES OF SURFACE. 

203. In measures of surface the principal unit is the 
Square Meter. It is divided into 100 square decime- 
ters, and is equal 
to 1.196 sq. yd., 
or 10.764 sq. ft. 

The accompaDying 
diagram represents 
ODe fourth of a square 
decimeter. One hun- 
dred such decimeters 
equal 1 square meter. 

As indicated by the 
lines of division, a 
square decimeter con- 
tains 100 square centi- 
meters, and each of 
the latter is equal to 
100 sq. millimeters. 

10 cm. X 10 cm. = 100 sq. cm. = 1 sq. dm, 
10 dm. X 10 dm. = 100 sq. dm. = 1 sq. m. 
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100 sq. millimeters (sq. 
100 sq. centimeters 
100 sq. decimeters 
100 sq. meters 
100 sq. decameters 
100 sq, hectometers 



TABLE. 

mm.) = 1 sq. centimeter., sq. cm. 
= 1 sq. decimeter... sq. dm. 

= 1 sq. meter sq. m. 

=s 1 sq. decameter. . . sq. Dm. 
= 1 sq. hectometer. . sq. Hm. 
•= 1 sq. kilometer . . . sq. Km. 



LAND MEASURE. 

100 centares (ca.) = 1 are a. 

100 ares = 1 hectare . . . . < Ha, 

For surfaces of great extent, as the area of a country or state, 
the unit is the square kilometer. 
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Id measuring land, the square meter is called the centare; the 
square decameter, an a/re ; and the square hectometer, a 7iecta/re, 

The standard unit in land measure is the are. For convenience, 
it is derived immediately from the decameter, instead of from the 
meter. It contains 100 sq. meters, or nearly 119.6 square yards. 

\ 

ORAI, JSXJSJtCISJSS, 

1. How many sq. meters in a sq. decameter ? In a sq. 
hectometer ? In a sq. kilometer ? 

2, What part of a sq. centimeter is a sq. millimeter? 
What part of a sq. meter is a sq. decimeter? 

S. How many centares in a hectare ? Ares in a hectare? 
4' What part of a hectare is an are ? What part of an 
are is a centare? 

WRITTEN BXBBCI8B8. 

1, Write 40 sq. Dm. 8 sq. m. as sq. meters. 

SOLXTTION. — As each denomination in square measure occupies 
two places, we must fill the vacant Un%^ place of sq. meters by a 
cipher. Hence, 40 sq. Dm. and 8 sq. m. equal 4008 sq. m. 

2. Write 10 sq. Hm. 7 sq. Dm. 15 sq. m. 3 sq. dm. as 
square meters. Ans, 100715.03 sq. m. 

S, Write 7 sq. Dm. 9 sq. m. 14 sq. dm. 5 sq. cm. as 
square centimeters. Ans, 7091405 sq. cm. 

Jf, Write 5 Ha. 3 a. 4 ca. as ares. Ans. 503.04 a. 

5. Express 540.32 a. as hectares. An%, 5.4032 Ha. 

Note. — When the are is the unit, move the point only as many 
places as indicated, but when the square meter is the unit, move it 
twice as many. 

6. How many sq. meters in 8.23 hectares ? 

Ans, 82300 sq. m. 

7. How many sq. dm. in 72.05 sq. Dm. ? 

Ans, 720500 sq. dm. 
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I 8. How maDV ares in 4963( 
9. Change 6.1824 Bq. kiloH 

10. Reduce 7585.40 hectare 

MEASURES 
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eacUotwbicli beiDga '^ 

dccimettr square, and a meter long, will tie .01 of a cub 

lAHlly, fiacb of tbe smaller solids may also be div 

enbic decimeters, such aa ab. eacli being ,(H)1 of tbe eub 

1 TABLE. 

1 1000 cu. mm. = 1 cu. cm. = .(Mil cii. in. 

1 1000 cu. cm. = 1 cu. dm. = 1 liter (capacity) = .03 

1 1000 cu. dm. = 1 ctt. 7M. = 1 stera = 3S.81W ca. ft 

W WOOD MBABUKE, 

1 10 dedsteres (lis.) = 1 Btere (s.) ^ 3C.3163 
1 lOateres = 1 decastere (Ds.' -^ 3.75Sca 


c meter, 
(led into 1« 

& cu. K 

cu. ft 
rda. 



Id4 IfEtRiC 8TSTEK. 

In cubic measure the higher units are not used. The cubic deci* 
meter and cubic centimeter serve chiefly as a basis for the measares 
of capacity and weight. When used to measure wood or stone, the 
cubic meter is called a stere (stair). 

As 1000 units of a lower denomination, in this measure, make one 
unit of the next higher denomination, each denomination must have 
three places. Thus, 10 cu. m. 6 cu. dm. 47 cu. cm., written as cubic 
meters, is 10.006047 cu. m., and may be read 10 cu. m. and 6047 
cu. cm. 

WRITTEN BXEMCiana. 

1. Express 39 cu. m. 70 cu. dm. 2 cu. cm. as cu. meters. 

Ans. 39.070002 cu. m. 

2. Reduce 15 cu. m. 12 cu . cm. to cu. m. 

Ans. 15.000012 cu. m. 

3. How many cu. dm. in 56 cu. m. 25 cu. dm.? 

A71S, 56025 cu. dm. 
^. How many steres in 17 Ds. 9 s. 4 ds.? 

Ans. 179.4 steres. 

Note. — In wood measure, each denomination occupies only one 
place. 

5, Express 235 Ds. 3 s. 5 ds. as decis teres. 

Ans. 23535 ds. 
G, Reduce 7186 decisteres to decasteres. 

Ans. 71 Ds. 8 s. 6 ds. 

7. Reduce 90357054 cu. cm. to cu. m. 

Ans. 90.357054 cu. m. 

8. Express 710.3486 cu. dm. as cu. meters. 

Ans, .7103486 cu. m. 

9. How many cu. dm. in 12 steres ? In 6 cu. m.? 

10. How many decasteres in 678 steres? 

11. In 45.178527 cu. m. how many cu. cm.? 

12. Reduce 11767.5 decisteres to decasteres. 

Ans. 117.675 Ds. 
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MEASURES OF CAPACITY. 

I305. The unit of capacity ia the Lit^v, It is equal 

B volume to 1 cu. decimeter, equal to 1. 05671 qt. Liquid, 
9C31 qt. Dry Measure. 



Tbe liter is equal to the caimcitv of 
IB one tenth uf a. meter, or a decim 
'4eplh. The capacity of au( 

Mntinietera, each of which, 

fibr. 



bos, or ciil>ica! vessel, that 

ir, in lunptli, breadth, ami 

may be divided into 1000 cubic 

of capacity, is callud B mtUi- 



Mmilliliters = 1 ctuti liter cl. 

10 centiliters ^ 1 deciliter dl, 

M deciliters = I liter 1. 

10 liters = 1 decaliter.... Dl. 

10 decaliters = 1 hectoliter, , , , HI. 



DrjM. 
.61 cu. in. 
6.10 " 
.908 qt. 
8,081 qt. 
2.S37 bu. 
1 28,87 bu. 



Llq. M. 
.388 H. oz. 
.845 gi. 
1,0567 qt. 
3,64175 gai. 
26.4175 " 



L, yd. 



[264.175 ■ 
2641,75 ' 



10 hactoliters = 1 liilolltar 

■WkUoliters = 1 rajrialiter.. . .Mb 383.73 bu. 

The iitf is used in measuring liquids ; but for measuring large 
quantities ol grain, fruit, and liquids in caalss, tbe buotoliter is em- 
ployed. The latter is equal to 261 gallooa, or S| bushels. 



t. How many liters in a hectoliter? How many deca- 
■Btera in a kiloliter? In a hectoliter? 

How many centiliters in a liter? How many milli- 
liter P 



. ■ S. How n 

Kten in a lit 

L 



eca' ^1 
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METRIC 8TSTEM. 



5. What part of a liter is a deciliter ? What part of a 
hectoliter is a liter? 

i. How many liters in 4^ Dl. ? How many kilolitera 
in 2000 1. ? 

6, What part of a hectoliter is a dl. ? What part of a 
myrialiter is a Kl. ? 

WJtITTJSN BXEBCISES. 

1. Express 9 HI. 7 Dl. 4 1. 8 dl. as liters. 

2. Express 15 Kl. 3 Dl. 6 dl. as hectoliters. 

3. How many milliliters in 25.8 deciliters? 

4. Change 718.12 1. to centiliters. Ans, 71812 cl. 
6. Reduce 50637 1. to kiloliters. Ans. 50.637 Kl 

6. Write 123.4 dJ. as hectoliters. Ans. .1234 HI. 

7. In 16 Dl. 7 dl. how many centiliters? 

Ans. 16070 cl. 



MEASURES OF WEIGHT. 

206. The unit of weight is the Gram. It is the 
weight of a cubic centimeter of distilled water at its 
maximum density, 39.2' E., or 4° C. ; and is equal to 

.03527 oz. avoir., 
or 15.432 Troy gr. 

A vessel having 
the capacity of a cu- 
bic decimeter, and 
filled with pure water 
at its^ greatest den- 
sity, weighs one thou- 
sand grams, and is 
called a kilogram. A gram, therefore, is equal to the weight of tlie 
water contained in a small vessel having the capacity of a cubic 
centimeter* 
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TABLE. 



10 milligrams = 1 centigram .. . eg. .1543 gi. Tr. 

10 centigrams = 1 decigram.... dg. 4.548+ " 

10 decigrams = 1 gram g. | ^^^^^ J ^^ ^^^ 

10 grams = 1 decagram ... Dg, .3527+ ** 

10 decagrams = 1 hectogram. . . Hg. 9.5274+ ** 

* { or kilo . . . ) ® < 2.2046 lb. av. 

10 kilograms = 1 myriagram . . Mg. 22.046 

100 kilos = 1 quintal Q. 220.46 + 

10 quintals = 1 tim T. 220462 + 






The kilogram is used for weighing groceries and common articlex; 
ihe gram for weighing letters, gold, and medicines. For articles of 
great weight, as coal and hay, the metric ton is the standard. 

The kilogram, or kilo, weighs about 2^ pounds, and ihe metric ton 
about 1-^ common tons. 

Note. — The U. S. nickel five-cent piece is 2 centimeters in diam- 
eter, and weighs 5 grams. The lawful weight of a letter for a sin- 
gle postage of 2c., is 15 grams, or the weight of thre^ nickels. 

OMAZ EXBnCISEa, 

1. How many grams in a decagram? In a hectogram ? 
In a kilogram ? 

2. How many decigrams in 40 centigrams ? How many 
grams in 1000 milligrams ? 

3. What part of a decagram is a decigram ? What part 
of a kilogram is a decagram ? 

4. How many metric tons in 3000 kilograms? How 
many hectograms in 400 grams ? 

6, How *many grams in 75 decagrams ? How many 
kilograms in 5 metric tons ? 

€• How many kilos in 4 quintals ? .Hqw many tpna 
ia 40 quintals ? 
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WmTTBN EXMnCISBS. 

1. Express 16 Kg. 7 Dg. 8 g. as grams. 

2, Write 45 Dg. 2 g. 9 dg. as grams. Arts. 452.9 g. 

5, In 82.13 g., how many decigrams? 

Jf, Hov7 many milligrams in 15 g. 4 dg. ? 

J. Change 837.62 eg. to grams. Ans. 8.3762 g. 

6, Reduce 703.49 g. to hectograms. 

7, How many metric tons in 9860.50 kilograms ? 

Ans. 9.8605 T. 



<•¥ 



WRITTEN REVIE^V. 

i. Find the sum of 71 m. 2.5 Hm. and 6 dm. 

Ans. 321.6 m. 

Note. — The ordinary operations in metric measures are performed 
according; to tlie principles of decimals. 

2, What is the difference between 127 Km, 3 Dm., and 
274 Hni. 4 dm. ? Ans. 99629.6 m. 

3, Fiud the cost of 16.25 m. of cloth, at $2.50 per 
tnetcr. Ans. $40. 62^. 

J^. Tiow much did I receive for 63.75 Dl. of milk, at 
6 c. a liter? Ans. $38.25. 

G. A man bought 36.42 hectares of land, at $1.25 per 
are. What was the cost of the land ? Ans. $4552.50. 

6. What is the value of a cubical bin of grain whose 
edge is 3 meters, at $1.25 per hectoliter? 

7. A grocer bought 542 Kg. of raisins, at 20c. a kilo, 
and sold them at 25c. a pound. How much did he gain ? 

8. A room is 120 dm. long, and 75 dm. wide. How 
much will it cost to plaster the ceiling, at 22^0. per 
square meter ? Ans. $20. 25* 
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9. At 60c. a l)u., vhat will 80 hectoliters of corn cost? 
Ans. $136. 176. 
If I buy 130 yd. of carpet, at 85c. a meter, and sell 
it bk toe Bame price per yard, how nineh will I gain? 

Ans. 19.46. 

11. "ffiat will be the gain on 200 ateres of wood, bought 
'mi 60o. ft ttsre, and boM at $2.50 a cord F 

!. Ans. *17.95. 

12. How many cubic meters in a block of marble 11 ft. 
long, 5.351 ft. wide, and 3 ft. thick? Ans. 5 cu. m. 

IS. What mn^t he the height of a pile of wood which is 
8.5 m. long, 6.3 m. wide, and contains 389.17 steres ? 

I Ans. 5.4 m. 

I i^. How many 5c. pieces can be made of a bar of metal 
weighing 86 hectograms ? Ans. 1720 pieces. 

15. What will be the profit on 2150 litei-s of molaaseB, 
bought at 4^0. per liter, and sold at 28c. a gallon ? 

16. How many miles will an engine run in 8 hours, at 
the rate of 28.5 Km. an hour? Ans. 141.68 miles. 

17. From a barrel, containing 76 Kg. of sugar, were 

f*"\ea three parcels of 42.50 Hg. eMh, and four parcels of 
■50 Hg. each. How much sugar was left in the barrel f 
Ans. 34.25 Kg. 
'' .18. How many jets can be fed by a gasometer holding 
36000 cu, m., if eaj^b jet bum 150 1. in an hour, and is 
used for 6 hours every evening ? Ans. 4000O jets. 

19. Find the coat of papering a room 13 m. square, 
and 3.5 m. high, with paper 20 em. wide, and 6.35 m. in 
a roll, at 80c. a roll ? Ans. $83.20. 

, SO. A lady bought 66.1628 yd. «f silk in New York. 

rild she have paid for it in Paris, at $5^ per 
Ans. $317.63. 



PERCENTAGE. 



1. Percentage is a method of computation haying 
100 for its unit or base. 

The sign of ]^ercentage is tlie symbol, ^, called per cent., wLicliiB 
an abbreviation of the Latin per centum, and signifies by the ban- 
dred; thus 85^ means 8 of every hundred. It may refer to any de- 
nomination, and may denote 8 cents of every hundred cents, 8 dollars 
of every hundred dollars, 8 bushels of every hundred bushels, etc. 

2. The elements of percentage are the Sase^ the 
Matef and the Percentage. 

3. The Sase is the number of which the percentage is 
taken. 

4. The Sate is the number denoting how many hun- 
dredths of the base are to be taken. 

5. The Percentage is the result obtained by taking a 
certain number of hundredths of the base. 

In the statement 8^ of $400 is $32, the base is $400 ; the rate, U, 
or 3/^, and the percentage $32. 

6. One per cent, of any number is one hundredth of it; 
four per cent, is four hundredths, and, in general, any per 
cent, of a number may be expressed as so many decimal or 
fractional parts of that number; thus: 
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WRITTEN EXERCISES. 

?• The base and rate being given, to find the 
percentage* 

I, A man having |Jl40, paid out 35^ of it for provisions; 

how much did he pay out ? 

OPERATION. Solution.— Since 35^ = ^Vw or A» tl^en 

r 1140 X 1^ = *49. . 35^ of $140 = ,V of $140, or $49. 

BuLE. — To find the percentage, multiply the base by 
the rate. 

What is: 

2. 15^ of 640 acres? Ans. 96 acres. 

S. 9^ of 200 gallons ? Ans. 18 gallons. 

4* 36^ of 50 men ? Ans. 18 men. 

5. 77^ of 500 miles ? Ans. 385 miles. 

6. 25^ of 740 bushels ? Ans. 185 bushels. 

7. 48^ of 175 pounds ? Ans. 84 pounds. 
iJ. 225^ of 996 tons ? Ans. 2241 tons. 
9. 524^ of 1250 sheep ? ^W5. 6550 sheep. 

10. 45^ of 1 mile ? Ans. 144 rods. 

II. A man having $1960, spent 16^ of it. How much 
had he left? Ans. $1666. 

1^. A trader having $1650, spent 13^^ of it for coffee, 
at 16c. a pound. How many pounds did he buy ? 

Ans. 1375 pounds. 

13. Having a farm of 240 acres, I sold 43f^ of it for 
$7875. What price per acre did I receive ? Atis. $75. 

14. A merchant having $10400 in bank, drew out 18f ^ 
of it to buy wool at 30c. a pound. How many pounds did 
he buy ? Ans. 6500 pounds. 

15. A speculator having $5820, invested 13J^ of it in 
horses, and 12^^ of the remainder in cattle. How much 
money had he left ? , Ans. $4413^. 
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PROFIT AND LOSS. 

8. Profit and Loss are terms indicating the sum 
gained or lost in business transactions. 

9. The quantities in Profit and Loss are the Cost, the 
Rate, the Oain or Loss, and the Selling Price, correspond- 
ing to the base, the rate, the percentage, and the amount 
or difference in percentage. 

* 

WItlTTBN EXERCI8B8, 

10. To find the gain, the loss, or selling^ price, 
when the cost and the rate are g^iveii. 

i. Bought goods to the amount of $4000, and sold them 
so as to gain 30^ on the cost ; what was my gain ? 

OPERATION Solution. —The goods were bought for 

A of 14000 = $1200 S; - Vms tn^^ "' '^' ^' * "' 

2. I bought a horse for $375, and sold it at a loss of 
16f ^. What was my loss ? Ans. $62J. 

3. Paid $240 for a carriage, and sold it at a profit of 
31 J^. What did I make ? Atis. $75. 

4. I paid 7c. Q, pound for 2480 pounds of coffee, and sold 
it at a loss of 10^ on the cost. What was my loss ? 

Ans, $17.3G. 

5. A farm cost me $2475 ; I sold it at a loss of G|^. 
How much did I get for it? Ans. $2310. 

6. A man bought 100 barrels of flour for $500, and sold 
it so as to gain 20^ of the cost. What did he receive per 
barrel? Ans. $6. 

7. A shoe dealer marks his goods at an advance of 20ji^ 
of the cost. How should a pair of shoes be marked that 
cQst$2.50? Am. $3, 
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8, At what price must an article that cost $100 be sold 
to gain 20^? 25^? 40^? 50^? 100^? 150^? 200^? 
250^ ? 

9, Some cloth bought at $8 a yard was sold at 60^ ad- 
vance. What was the gain ? 

10. A merchant bought two horses for $125 each^ and, 
in selling them, gained 24^ on one, and lost 24^ on the 
other. What did he gain or lose by the sale ? 

11. In a school of 480 pupils, 43f^ were boys. How 
many girls were there ? Ans. 270. 

12, A drover had 160 calves, which he sold at $7.50 a 
head, and then spent 55^ of the money for sheep, at $2.75 
each. How many sheep did he buy ? Ans. 240 sheep. 

13. Bought 37 cows for $888, and sold them at a profit 
of 15^. Find the selling price per head. Ans, $27.60. 

H. A farmer having $2400, paid 18f ^ of it for sheep, 
24^ of the remainder for horses, and the rest for cows, at 
$78 each. How many cows did he buy ? Ans. 19 cows. 

15. Sold a farm of 120 acres, at $62.50 an acre, and in- 
vested 66^ of the proceeds in lots, at $330 each. How 
many lots did I buy P Ans. 15 lots. 

16. Having raised 1980 bushels of potatoes, I sold 41$^ 
of them at 48c. a bushel. How much did I get for the 
quantity sold ? Ans. $396. 

COMMISSION. 

11. Commission is an allowance made an agent 
for transacting business. 

13. An Agent is a person who transacts business for 
another. He is also called Commission Merchanty Facton 
or Broker. 
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13. To find the commissioDy or net proceeds, when 
the base and the rate are griven. 

1. What is the commission^ at 6f ^^ on the sale of 240 
bushels of wheat at 75 cents a bushel ? The proceeds? 

OPERATION. Solution. — The 

240 X .75 = $180 va^ae of 240 bushels 

1180 X tV = ^1^ commission ^"^^ *^^^ * ^^«^«1 

$180 X (1.00 -.06f) = $168 proceeds, -l^ion'' = A 
times $180 = $12. Hence the commission is $12. Tb find the pro- 
ceeds, we multiply the base $180, by 100^ minus the rate and obtain 
$168. 

Rule. — J. To find the commission^ multiply the base by 
the rate. 

11. To find the proceeds^ multiply the base by 100% minus 
the rate. 

2. An agent sold a house for $3960, at 2J^ commission, 
^hat was the commission ? Ans, $92.40. 

S, A commission merchant sold 128 bbl. of sugar, each 
weighing 240 lb., at 8^ cents a pound. Find his commission 
at2f^. Ans. $70.40. 

i. An agent sold 260 bbl. of sugar, each weighing 240 
lb., at 8 J cents a pound; and 185 bbl. of molasses, each 
containing 48 gal., at 62^ cents a gallon. Find his entire 
commission at 2^. ,4^5. $220.45. 

5. An agent sold a farm of 80 acres, at $120 per acre; 
what was his commission at f ^ ? Ans. $72. 

6. If I charge 2^^ for collecting $1300, what amount 
must I pay over to my employer? 

7. An agent sells a consignment of oats for $1528; he 
pays $12.50 for freight, etc., and charges IJ^ commission; 
find the net proceeds. Ans. $1488.76. 




INTEREST. 

14. Interest is a sum paid for the nse of money, 

15. Principal is the sum for the nae of which inter- 
est ia paid. 

16. Rate is a certain per cent, of the principal which 
indicates the interest on one dollar for one year. 

17. Time is the period during which money is on 
interest. 

18. Amount is the sum of the principal and the 
interest. 

19. Simple Interest is the anm charged for the 
use of the principal. 



WRITTEN 


EXJEK 


CI8ES. 


1. What is the interest of J5000 for 9 yeura, 3 months, 


9 days, at 8^? Amount? 






OPERATION. 




SoiiCTioN, — Reducing 


$5000 




the S mo, and 9 da. to a 


.08 




frsctioD of n year, tre ob- 






tain Ji. The interest of 


«400.00 Int. for 1 yr. 




15000, at 8» for 1 yr.. 


9H 




equals .OH times $5000, 






or $400. Hence tbe in- 


11000 




terest of tSOOO for 9il 


360000 




years, equals 9^* times 
«400 = $3700. Adding 
tbe iirlncipal, $3000, to 


%;J710.00 Int. for 9 yr, 3 m 


0. 9 da. 


»5000.00 




tlie interest far the giiren 


M710.00 Amount. 




time, we get $8710 for the 






Rule. — Multiply the principal by the rate and that pro- 
duct by the time expressed in years. The result will he the 
required interest. 



" J 



\ 
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Find the interest of: Amount of: 

S. $180.50 for 2 yr. 8 mo., at 8^. Ans. $38,506. 

3. $400 for 1 yr. 9 mo., at 9^. Ans. $63. 

4. $175 for 4 yr. 2 mo., at 7^. Ans. $51.04. 

5. $240.20 for 1 yr. 7 mo., at 5^. Ans. $19.02. 

6. $1000 for 3 yr. 7 mo., at 6j^. Ans. $215 

7. $26.84 for 2 yr. 6 mo., at 5^. 

8. $950 for 2 yr. 7 mo., at lOj^. Ans. $245.42. 

9. $196 for 5 yr. 7 mo., at 9^. Ans. $98.49. 
10. $95.40 for 3 yr. 9 mo., at 8j^. Ans. $28.62. 
Jl. $240.80 for 5 yr. 10 mo., at 6^. Ans. $84.28. 
12. $340.60 for 4 yr. 5 mo., at 6j^. Ans. $90,259. 
IS. $500 for 2 yr. 9 mo., at 8^. Ans. $110. 

14. $26.84 for 2 yr. 6 mo., at 5^. 

15. $200.25 for 3 yr. 5 mo., at 8^. Ans. $54.74. 

16. $76.50 for 2 yr. 2 mo., at 5^. $8.29. 

17. $847.25 for 1 yr. 8 mo. 7 da., at 8^. 

Ans. $114.28 

18. $269.50 for 2 yr. 7 mo. 10 da., at 5^. 

Ans. $35.18. 

19. $280.75 for 3 yr. 2 mo. 12 da., at 7^. 

Ans. $62.89. 

SIX PER CENT. METHOD. 

1. What is the interest of $180 for 6 yr. 10 mo. 12 da.^ 

at 6^? 

OPERATIOK. 

for 6 yr. = .06 X 6 = $0.36 
10 mo. = .00^ X 10 = .05 
12 da. =.000|X12= .002 
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'* 6 yr. 10 mo. 12 da. = $0,412 
$180 " 6 yr. 10 mo. 12 da. = .412 x 180 

.412 X 180 = $74.16 
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Solution.— The interest on $1 for 1 yr., at 6jlf, is 6c. For 6 yr. 
ir is 6 times 6c., or 86c. For 1 montb, wliich is -j^ of a year, it is -^ 
of 6c., or -jt of a cent. Hence for 10 mo. it is 10 times Jc, or .05. 
Finally, since the interest on $1 for 1 mo. is ^., or 5 mills, for 1 day 
it is ^ of 5 mills, or ^ of a mill; and, therefore, for 12 days it is 12 
times } of a mill, or .002. Thus we find the interest of $1 tor 6 yr. 
10 mo. 12 da., to be $0,412. Multiplying the interest on $1 for the 
given time,' by $180, the principal, we obtain $74.16, the required 
interest. 

KuLE. — I. Multiply the rate, 6^, by the number ofyears^ 
take i of the number of months as cents, and ^ of the vum- 
ber of days as mills. 

II. Add these partial interests for the interest of $1 for 
the given time at 6^. 

III. Multiply the sum thus obtained by the principal^ 
and the prodvxit will be the required interest. 

IV. For any other rate, first find the interest at 6^, an& 
then take as many sixths of it as that rate is of six, 

WMITTEN MXBnCiaBS. 

What is the interest of: 

2. $440 for 2 yr. 5 mo. 15 da., at 6^ ? Ans. $64.90. 
S. $455 for 3 yr. 4 mo. 6 da., at 4^ ? Ans. $60.97. 
Jf. $650 for 2 yr. 8 mo. 12 da., at 7^ ? 

Ans. $122.85. 

5. $420 for 2 yr. 7 mo. 15 da., at 3J^ ? 

Ans. $36.75. 

6. $725 for 3 yr. 1 mo. 18 da., at 9^? 

Ans. $204.45. 

7. $930 for 11 mo. 10 da., at 6^ ? Ans. $52.70. 

8. $45 for 3 yr. 3 mo. 6 da., at 4^^ ? Ans. $66.15. 

9. $580 for 81 da., at 6^? Ans. $7.83. 

10. $2160 for 1 yr. 5 da., at 6^ ? Ans. $131.40. 
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What is the amount of: 

11. 18.50 for 1 yr. 9 mo. 12 da., at 6j^ ? 

Ans. 19.41. 

12. 15495.95 for 5 yr. 5 mo. 5 da., at 6}j^ ? 

Ans. $677.74. 

13. 15746,25 for 1 yr. 10 mo. 12 da., at 5j^ ? 

Ans. $815.90. 
U, $650 for 3 yr. 10 mo. 21 da., at 7j^? 

Ans. $827.07. 

15. $0.05 for 20 yr. 10 mo. 15 da., at 8^ ? 

Ans. $0.1335. 

16. $1024 for 1 yr. 7 mo. 24 da., at 3i^ ? 

Ans. $1080.32. 

17. $1125 for 3 yr. 9 mo. 18 da., at 5^ ? 

Ans. $1338.75. 

18. $1250 for 3 yr. 7 mo. 6 da., at ^^ ? 

Ans. $1542.50. 

19. $1325 for 1 yr. 10 mo. 12 da., at 6f J^ ? 

Ans. $1491.95. 

20. $1850 for 3 yr. 3 mo. 18 da., at 3i^ ? 

Ans. $2053.50. 
.21. $2275 for 5 mo. 21 da., at 8^ ? Ans. $2361.45. 

22. $1860 for 10 mo. 23 da., at 6^ ? Ans. $1960.13. 

23. $2160 for 1 yr. 5 da., at 6^? Ans. $2291.40. 
2i. What is the interest on $1200 from July 6, 1896, to 

Oct. 10, 1899, at 7^ ? Ans, $273.93. 

25. What is the interest on $420 from March 3, 1897, 
to Sept. 14, 1900, at 6^? Ans. $88.97. 

26. What is the interest, at 6^, on $964.40 from Nov. 
18, 1896, to Feb. 6, 1899? Ans. $128.27. 

27. What is the interest of $983.27 from April 9, 1897, 
to Jan. 13, 1900, at 8^? Ans. $217,193. 
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28. Find the interest on $371.48 from July 11, 1900, to 
Oct. 18, 1911, at 12^. Ans. $502.36. 

29. What is the amount of $137.50 from July 3, 1898, 
to Feb. 3, 1899, at 9^ ? Ans. $144.72. 

30. What is the amount of $153.80 from June 10 to 
Dec. 31, at 6^? Ans. $158.09. 

31. What is the amount of $234.60 from Aug. 2, 1901, 
to March 8, 1902, at 5^^? Ans. $241.99. 

32. Mr. Jones paid a debt of $1560, which had been at 
interest for 7 mo. 13 da., at 6^. What was the amount 
paid? Ans. $1617.98. 

33. My note, given 2 yr. 10 mo. 16 da. ago, for $3180, 
and bearing 4^ interest, is due to-day. What is the 
amount due ? Ans. $3546.05. 

34. On the 15th day of Aug., 1896, 1 borrowed $2500 at 
7^ interest. Find the total amount due Aug. 15, 1898. 

Ans. $2850. 

35. If I borrow $930 at 6^, what will be due at the end 
of 11 mo. 10 da.? Ans. $982.70. 

36. I owe a merchant $840 and agree to pay him the 
debt in 44 days, with interest at 6^; how much shall I 
have to pay him ? Ans. $846.16. 

37. A man invested $1150 for 2 yr. 4 mo. 24 da., at 5^^. 
What were the interest and the amount ? 

Ans. $1301.80 amount. 

38. Gave a note of $793.26 Apr. 6, 1890, on interest at 
7^. What is due Sept. 10, 1892? A^is. $928.07. 

39. What is the interest on a note of $264.42, given 
Jan. 1, 1892, and due Oct. 10, 1895, at 4^ ? 

Ans. $39.93. 
4.0. Mr. Ray paid a debt of $840 which had been at interest 
10 mo. 18 da.* at 6^. What was the amount of the debt ? 
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1. 

i. Find the prime factors of 2964. 

Ans, 2 X 2 X 3 X 13 X 19. 

^. Find the smallest number that is exactly divisible by 
each of the nine digits. Ans. 2520. 

Find the G. 0. D. of the following: 



S, 476, 744, 1148. Ans. 4. 
4. 462, 882, 546. Ans. 42. 



5. 1073,1537,1160. Ans.^^. 

6. 12032, 16403. Ans. 47. 



Find the L. C. M. of the following: 



7. 153, 204, 510. 



Ans. 3060. 



8. 84, 126, 540. 



Ans. 3780. 



9. 126, 154, 280. 

Ans. 27720. 
10. 291, 485, 679. 

Ans. 10185. 



11. Find the G. C. D. and the L. 0. M. of 492, 744, 
1044. Ans. 12. 2653848. 

12» What are the prime factors of each of the following 
numbers: 42, 48, 126, 144? Indicate the combination of 
factors necessary to produce (a) the G. C. D., (b) their L. 
0. M. 

^W5. G. C.D.2 X 3. L. C.M.2 X3X7X 2 X 2 X2x3. 

210 
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13, Find the prime factors of 1226, 1938 and 2346. 
Indicate which of these factors must be combined to pro- 
duce (a) the G. C. D., {h) the L. 0. M. 

Ans. G. C. D. 2. L. 0. M. 2x3x613x17x19x23. 

2. ^ 

Eeduce the following fractions to their simplest form: 

1 ^^^^ Ans I 2^^ Ans ^ S ^-^^ Arts ^ 
■'■ 4669* Y 2574* "26" 72239" ^'^'SS* 



4f X 6f • • 482J ■ '• • I X 9 



s 



''• i^iTn ^ ^^- *• (39 ^ 64 + ^^) >< i7 ~ r ^^ t)- 

^^. HX,V + 1.8 4i+5J 1212* ^„^. 1 

84 -^li- 9i-4§^ 130 50 

3f - 4 X 4.2 5f X M H- 2.5 4 . 

,- (If + If ) X 3 f + 2| txj 

*X2i-f-f ^^V :jxi 4i + ir 

.7 (I + ^).(t - i) jg 25 1}| . 4.375-1 ^ , 

19. i of ^ of 2i X 14. 20. ] (g X2^)+ (|^-4h) [ H-6.3. 

.J H^(¥ + 2|) ^« i X 2| . l + i 18 
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Simplify and reduce the result of the following fractions 
to a decimal and express it in words : 

^« 181 X 7| 41871 I X 1.25 .^^ ^. .. , 






2i + H 



''■\{''^^'i)-{'^x'M ""'''''■ 



3. 

1. Express in Eoman notation 1492 and 1893. Express 
in words the sum of 609.0031 and 394.048. 

2. Write in Roman notation 1894, 10486. Express in 
words 10010.0010, 4268.5, 185,851. 

3. Write in Arabic notation eight hundred eight thousand 
eighty-eight and eighteen-thousandths. Express in words 
61056.003. Write in Roman notation 1861. 

Ans, 808088.018. 

4. Write in Arabic notation four million seventeen 
thousand eighty-three and two hundred six hundred- 
tliousandths. Write in Roman notation 1898. 

A71S. 4017083.00206. 

5. Reduce y\, {^, and y^^ to decimals; from the sum 
of these decimals subtract .4315 and express the result as a 
common fraction. Ans. }. 

6. Reduce |||, xtIj ^^^^ If^ ^^ decimals. Add these 
decimals and express their sum as a common fraction in 
its simplest form. Ans, 2|^|~J-J. 

7. Reduce ^^^ and f to decimals and divide the first 
by the second. Ans, .016. 

8. Divide 15 millionths by 50 and express answer in 
words. Ans. ,0000003. 



19. Diride one millioDth by eight ten- thousandths and 
express the result in words, Ans. .00125. 

10. Multiply four milUontha by six ten-thousand a, divide 
the result by twelve and express the quotient in words. 
A>i3. .0000000002. 
11. Divide the sum of 18 thousandths, 106 ten thou- 
sandths, 84 hundreths, and 509 ten- thousandths by 15 
milliouths. Ans. 61300. 

18. Multiply two thousand nine ten-mill i on ths by thirty 
thousand two and seven-tenths, and divide the product by 
three ten-thonsands. A>is. 20091.8081. 

13. Multiply 65,15 by 3.14159 and divide the result by 
C7.296, finding a result correct to three decimal places. 
Atis. 3.573 +. 
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Solve the first 5 problems by analysis. 

1. If f of an article costs | of a dollar, what will | of it 
teost? Atis. «^. 

S. If I of an article cost ^ of a dollar, how much will 
^■^ of it cost ? Ans. Jf. 

3. A railway train runs f of a mile in ^ of a minute; 
^fiiid the velocity, per hour. Ans. 50 miles. 

4. A man walks 8J miles in 2 hr. 20 min.; how long 
~Will it take him to walk 11^ miles ? 

Ana. 3 hr. 58 min. 

5. A yardstick perpendicular to a level floor casts a 
shadow 28 in. long; find the height of a fiagstafF which at 
the same time casts a shadow 70 ft. long. Ans. 90 ft. 

6. The owner of ^\ of a miue sold -j^ of his share for 
$40500. What should he who owns | ol a mine get for | 
of his share? Ans. J55000, 



? 
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7. A farmer owns 356^ acres of land, sells i of it to one 
man and | of it to another; what is the value of the 
remainder jat $40 an acre ? Ans. $4991. 

S. A and B together have $100 and | of A's money is 
equal to ^^ of B's money; how much has each? 

Ans. $60 A% $40 B's. 

9. A, B, and together have $250; B has f as much as 
A, and C has i as much as A and B together. How much 
has each P Ans. $50, $80, $120. 

10. A and B together have $70; C has twice as much 
as B, and A has three times as much as C. How much 
has each ? Ans. B $10, C $20, A $60. 

11. A, B, and C together have $200; twice B's money 
is equal to three times C^s money, and B and C together 
have I as much as A. How much has each ? 

Ans. $32, $48, $120. 

12. A, B, and C together have $160; twice A's money is 
equal to half of B^s money, and C has f as much as A and 
B together. How much has each? Ans. $20, $80, $60. 

13. A has twice as much money as B, and C's money is 
equal to the sum of one-third A's money and one-half B's 
money; the three together have $25. How much has each ? 

Ans. A $12, B $6, C $7. 
i^. A can dig a ditch in 6 days, B in 8 days, and C in 
12 days. How long will it take them to do the work if all 
work together ? Ans, 2| days. 

15. A can do a piece of work in 4 days, B can do it in 
6 days, and C in 12 days. How many days will it take all 
three working together ? Ans. 2 days. 

16. A can do a piece of work in 10 days; A and B to- 
gether can do the same work in 7 days. In how many 
days can B do it working alone ? Ans. 23^ days. 
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17. A farmer plants corn on \ of his land^ potatoes on 
1\ times as much, and sows the remainder with wheat; he 
sells the wheat at 60 cents a bushel, and receives for it 
^180. If the yield of wheat was 20 bashels an acre, how 
much land had he ? Aim. 50 acres. 



5. 



i. Find the cost of a stick of timber 40 ft. long, 12 in. 
wide, and 9 in. thick, at $12.50 per M., board measure. 

Ans. $4J-. 
2. Find the cost, at $17.50 a 1000 ft., board measure, of 
35 3 in. planks each 22 ft. long and 16 in. wide. 

Am. $53.90. 
S, What is the cost, at $18 a thousand ft., of lumber for 
a floor 21 ft. long by 16 ft. wide, allowing \ of the lumber 
for matching? Am. $5,292. 

4. What is the cost, at $14 a 1000 ft., board measure, 
of 6 pieces of timber, each 24 ft. long, 10 in. wide, 8 in. 
thick? ^n5. $13.44. 

5. Find the cost of 8 sticks of timber, each 42 ft. long, 
10 in. wide, 8 in. thick, at $18 per M., board measure. 

AnB. $40.32. 

6. What is the cost of 4 sticks of timber, each 8 in. by 
10 in. and 30 ft. long, at $J5 a 1000 ft. ? Am. $12. 

7. Find the cost of 5 sticks of timber, each 20 ft. long 
and 6 in. by 9 in., at $16 a 1000 ft. Am. $7.20. 

8. Find the cost of the following bills of lumber: 
78 boards 13' x 16" X f at $16.50 a 1000 ft 
18 joists 10' X 4^^ X 3" at $13.75 a 1000 ft. 

Am. $24.75. 
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-J? 

9. 6 pieces 16' X 8" X 3" at $14.50 per M. 
8 " 12' X 3" X 4" at $15.25 '' " 

16 '' 12' X 1" X 8" at $16.10 *' '* 

^n«. $5.40. 

10. 3 pieces 8" X 6" X 12' at $17 a 1000 feet. 
30 " 12" X 2" X 14' " $20 *' 
20 '' 10" X J" X 16"* $25 '* 

Ans. $25.57. 

11. 20 pieces 13' X 6" X 10" at $14 a 1000 feet. 
10 *' 16' X 2" X 4" ** $16 ** " 

6 " 24' X 8" X 10" '' $15 *' 

Ans. $34.31. 

6. 

1. Find the cost of carpeting a room 12 ft. X 16 ft 
with material f of a yd. wide at 60 cents a yard. 

Ans. $17.06f. 

2. What is the cost of carpeting a room 18 ft. long and 
12 ft. wide with CM-rpet } of a yd. wide, at $1.25 a yard? 

Atis. $40. 
8. How many cords of wood can be stored in a shed 16 
ft. long, 12 ft. wide, and 6 ft. high? 

Ans. 9 corda 
4.. Find the cost of d?ggiiig a ditch 20 rd. long, 4^ ft. 
deep, and 18 in. wide, at 2? cents a cubic yard of excava- 
tions. Ar^. $20. 62^. 

5. Bought 1\ acres of land at $3200 an acre and sold it 
at 12 cents a square foot; find th^i entire gain. 

Ans $3040,80. 

6. Find the cost of digging a cellar 60 ft. by 30 ft. and 
8 ft. deep, if the excavating costs 50 c^nta a cubic yard. 

A^^s. $3GC> 66. 
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7. Find in bushels the capacity of a bin 8 ft. long, 5 ft. 
deep, and 4 ft. wide. Ans. 1284^ bushels. 

S. What is the contents in bushels ci a bin 8 ft. long, 4 
ft. wide, 6 ft. deep ? Ans» 154| bushels. 

9. Find the entire surface of the four walls and ceiling 
of a room 18 ft. long, 14 ft. wide, and 9 ft. high. 

Ans. 828 sq. ft. 

10. A pile of wood is 4 ft. wide, 10 ft. high, and 20 yards 
long. What is the value, at $5 a cord? Ans. $93.75. 

11. How much lumber will be required to cover the four 
walls of a room 16 ft. by 18 ft. and 10 ft. high, and how 
much will the lumber cost at $16 per M.? 

Ans. 110.88. 

12. Find the cost, at 13 cents a square yd., of plastering 
the four walls and ceiling of a room 14 ft. by 12 ft. and 9 
ft. high, allowing 15 sq. yd. for doors and windows. * 

Ans. $6.68. 

13. What is the cost of plastering the walls and ceiling 
of a room 14 ft. by 10 ft. and 9 ft. high, at 35 cents a sq. 
yd., allowing 8 sq. yd. for openings? Ans. $19,444. 

14. Find the cost of plastering the walls and ceiling of a 
room 15 ft. long, 12 ft. wide, and 9 ft. high, at 15 cents a 
sq. yd., allowing 6 sq. yd. for openings. Ans. $10.20. 

16. The signal service reports that 3 J in. of rain fell in 

24 hr.; how many gal. of water fell on an acre of ground? 

Ans. 95040. 

16. What is the cost of papering the walls of a hall 36 
ft. long, 24 ft. wide, and 18 ft. high, with paper 1^ ft. 
wide, at $2.50 a roll of 16 yards, allowing 64 sq. yd. for 
doors and windows ? A71S. $55. 

17. A roll of wall paper 8 yd. long and 18 in. wide costs 

25 cents. What will be the cost of paper for the four walls 
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af a room 30 ft. by 27 ft. by 9 ft., no allowanoe being 
nade for openings ? Am. $7.1^. 

18, Find the cost of plastering the walls and ceiling of a 
roo/n 14 ft. long, 10 ft. wide, and 9 ft. high, at 35 cents a 
sq. yd., making an allowance of one-half for 2 doors^ each 
3 ft. by 7 ft., and 3 windows, each 2 ft. 8 in. by 6 ft. 

Ans. JI20.80. 

19, A man buys 2 acres of land at $600 an acre; he 
sells 15 lots, 15 ft. by 100 ft., each at $150 a lot, and the 
r*imainder of the land at 5 cents a sq. ft. Find his entire 
|;ain. Ans. $4281. 

20, How many cubic feet of stone are required to build 
f\ wall 2 ft. thick and 6 ft. high about a rectangular cellar 
"Vhose interior dimensions are 20 ft. by 16 ft.? 

Ans. 1056 cu. ft. 

21, Find the time required to fill a cistern 8 ft. square 
und 5 ft, deep by a pipe which admits water at the rate of 
I quart a second. Ans, 2 hr. 39 min, 35 sec. 

22, A certain walk is 100 ft. long iand 5 ft. wide; the 
walk is of 2-inch hemlock plank, laid crosswise on three 
stringers, each of wliich is 2 in. by 4 in. Find the amount 
of lumber in the walk and (ts cost, at 115 per 1000 ft. 

Ans. 1200 K ft., ♦IS. 



1. Bought hats at $27 a dozen and sold them at $3.75 
each; find the gain per cent. Ans. 66f5^. 

2. Hats bought at $15 n dozen are sold at $2 apiece; 
find the gain per cent. Ans. 60^. 

3. If 10^ is lost by sellirig cloth at 28 cents a yd., for 
what must it be sold to gain 20^ ? Ans. .37 J. 
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4. By selling a horse for $144 a profit of 60^ is made; 
tind the cost of the horse. Ans. $90. 

5. If cranberries are bought at $4 a bushel, at what 
price per quart must they be sold in order to gain 20^ ? 

Ans. .15 a quart. 

6. Bought 1864 lb. of hay at $12 a ton and sold it at 
80 cents a hundredweight; find the whole gain and the 
gain per cent. A ns, 33 J^. 

7. A house was sold for $7050, at a loss of 6^ ; for what 
price should it have been sold in order to gain 15^ ? 

Ans. $8625. 
S. Bought 86340 lb. of coal at the rate of $3.60 a gross 
ton and retailed it at 42 cents a hundred pounds; find the 
gain per cent. Ans. 161^. 

9. A man pays $75 for insuring his house for J its value 
at li^; find the value of the house. A7is. $8000. 

10. An agent receives $541.62 with which to buy flour; 
how much will he buy, at $4.50 a barrel, after deducting 
his commission of 2^? Ans. 118 barrels. 

11. A house and lot cost $5000; the insurance is $25, 
tuxes are $50, and repairs $75 annually; what rent must 
be received in order to realize 6^ on the investment ? 

Ans, $450. 

12. A house worth $4500 is insured for f of its value at 
the rate of i of 1^ per annum ; repairs cost $50 and taxes 
*42.50 a year. What must be the rent per month to 
realize 6^ on the investment ? Ans. $30|. 

13. I buy goods at commercial discount of 15 and 10 
from the list price and sell at the list price ; find the per 
cent, profit. A7is. 30^f. 

14' A merchant sold a case of goods which cost $14.40 
at 10^ below the marked price, thus gaining 25^ on the 
oost; find the marked price. Ans. $20. 
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8. 

L At what price must 5^ bonds be bought so as to realize 
T^jt on the investment? Ans. .66f. 

2. At what price must 4^ stock be bought so that the 
investment may yield 5^? Ans 80^. 

S, Find the rate of income on 4^ bonds bought at 115. 

Ans, .0^\. 

4. What is the per cent, profit on stock bought at 90 and 
sold at 110? Ans. 22|^. 

5. Find the rate per cent, on an investment in govern- 
ment 3^ bonds bought at 115. Ans. .02^|. 

6. What is the rate per cent, of income on an investment 
in 4j^ bonds bought at 110? Ans. .OSy^. 

7. By selling stock at 84 there is a gain of 5^ on the in- 
vestment. At what price was the stock purchased ? 

Ans. 80. 

8. At what price should 4^^ bonds be bought to make 
the income from investment equivalent to that from 3^ 
bonds at par ? Ans, 150. 

9. What per cent, would I receive on my investment if I 
should buy at 10^ discount stock which pays an annual 
dividend of 4J^' ? Ans. .05. 

10. I buy stocks at 80 and sell them at par. Find the 
per cent, profit. Ans. 25^. 

11. I buy stocks at 4^ discount and sell at 4^ premium. 
What per cent, profit do I make on the investment ? 

Ans. 8^^. 

12. If 10 shares of stock paying 8;^ are sold at 175, and 
the proceeds loaned at 5j^, will the income be increased or 
diminished, and how much ? Ans. 7.50. 

IS. If 4^ bonds to the amount of $8000 face value are 
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bought at 22^^, find the cost of the bonds and the rate of 
income on the investment. Ans. $7400, 4^^^. 

14' A capitalist buys U. S. 4^ bonds to the amount of 
$50000 par value at 112|, brokerage i^. Find the cost of 
the bonds and the rate of income on the investment. 

Ans. 3|, $562550. 

15. A speculator buys bonds whose par value is $10000 
at 113f and sells them at 115^. How much does he gain 
if brokerage is ^^ in each transaction? Ans, $150. 

16. Find the number of shares of stock at 30|^ discount 
that can be bought for $2650.50, brokerage i^, 

Ans. 38 shares. 

17. United States 4^ bonds, to the amount of $20000 
face value, are bought at 122f, brokerage ^^. Find the 
cost of the bonds and the rate of income on the invest- 
ment. Ans. 3j^, $24550. 



9. 

Find the amount of: 

1. $864 for 1 yr. 3 mo. 15 da. at 6^. Ans. $919.80. 

^. $375 for 11 mo. 17 da. at ^^. Ans. $391.27. 

3. $486.50 for 1 yr. 5 mo. 17 da. at 5^^. 

Ans. $552.52. 

4. $436 from January 1, 1893, to June 13, 1893, at 4^^? 

Ans. $444,829. 

5. $1750 from September 23, 1897, to June 14, 1898, 
at 5^. Ans. $1813.44. 

6. $4356:G(? from January 1, 1899, to June 15, 1899, 
at 5J^. Ans. $4465.96. 

7. $1500 from January 21, 1898, to June IC, 1898, at 
. 5i^. Ans. $1527.19. 

i 

i; 
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8. A 8um of money at 5^ simple interest amonnts ik i 
yr. 9 mo. and 18 da. to $1395.20; find the principal. 

Ans. $1280. 

9. A sum of money at 4^^ simple interest amonnts in 1 
yr. 7 mo. and 18 da. to $375,725; find the principal. 

Ans. $350. 

10. What is the true discount and the present worth of 
$412, due in 6 mo. without interest ? 

Am. $12, $400. 

11. A bank note for $150 at 90 da. is discounted at a 
bank on the day when it is made; find the proceeds. 

Ans. $147.67. 

12. What are the proceeds of a note for $900, dated De- 
cember 1, payable in 60 da., and discounted December 15, 
at 6^? Ans. $892.65. 

13. Find the proceeds of a note for $350, without inter- 
est, dated May 1, 1897, payable in 4 mo. and discounted 
July 16 at 5^. Ans. $347.57. 

H. The proceeds of a note, due in 4 mo. and discounted 
at a bank at 6^, are $450.80; what is the face value of the 
note? Ans. $460.30. 

15. Find the face of a bank note at 90 days that the 
proceeds may be $300. Ans. $304.70. 

16. The proceeds of a note discounted at a bank for 90 
days at 6^ are $500; find the face of the note. 

Ans. $507.77. 

17. $300 was loaned September 1, 1897; on January 1, 
1898, a payment of $100 was made; find the amount due 
to March 25, 1898. Ans. $208.41. 

18. On a note for $400, at 6^, dated January 12, 1899, 
the following payments have been made: May 22, 1899, 
$200; October 2, 1899, $150. Find the amount dr.e 
March 30. 1900. Ans. $6505. 
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/. If 7 boAela of wheat cost $6.30, what will II bushele 
coat? ) AiiS. «9.90. 

I?. If 3 hareea eat 6 bu. ol oats iu 8 da., how many 
bneheU wUl 5 horses eat in 12 days ? Ans. 15 bushels. 

5. If IB men caa dig 13S yd. of ditch in 33 da., how 
many ysrds can 12 men dig in Qi days? 

Aiis. 170f yards, 

4> If a stick of timber 6 inches square and 20 ft. long 
OOstltl.SU, what will be the cost of a stick 8 in. square 
- anil 80 ft. long ? Ans. U. 

5. If 27 men working 10 hr. a day can build a wall in 
14 days, how many hours a day must 12 men work to 
build the wall in 45 days ? Ans. 7 hours. 

6. If 3 men can do a certain piece of work in C da. of 
10 hr. eacli, in how many days of 8 hr. each will 5 r';jn d»> 
the same work? Ans. U daj^. 

7. If a man traveling 9 hr. a day goes 406 tuUtfSin 16 
days, how far can he go in 35 da. , traveling 9 hxyg, day at 
the same rate per hour? AhsJ"^ miles. 

8. If it coats 880 to plow a field 40 rd. bt 80 rd., when 
we pay $5 a day for a man and team, hont mnch will it 
cost to plow a field 30 rd. by 60 rd., if we pAj H a day ? 

' Ans. $36. 

9. If 3 men can dig a trenr,: l!) u'[, j ^g^ 3 ft, wide, 
and 5 ft. deep in i da. ; how r ■ : " r . .^ -^iH it take to d 
a trench 40 rd. long, 2 ft. w ■>'.'! 5 It. deep in 8 da.? 

.^' Ans. 6 men. 

10. If 3 men in 12 days df^io hr. each can build a wall 
100 ft. long, 14 ft. high, a^ 3 ft. thick, how long will it 
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take 4 men working 8 hr. a day to build a wdtll 200 ft. 
long, 16 ft. high, and 4 ft. thick ? AnsJ 34f da. 

} 
1 

11. ( 

i. A field containing 25 acres of land i^ 4 decimeters 
^de; find its length. Ans. 252^926 + km. 

S. How much iron weighing 48 kilogram.«i to the meter 
will be required for a double-track railway 160 kilometers 
in length? Ans. 14400000 kilo. 

S. If rain falls to a depth of 15 millimeters on a leveL. 
how many kilograms of water fell on a square kilometer ot 
ground ? Ans. 15000000 kg. 

4' Find the contents in hectoliters of a bin 7.6 meters 
long, 4.3 decimeters wide, and 386 centimeters deep. 

Ans. 126.14480 hectoliters. 

5. Find in liters the capacity of a cistern 25 decimetera 
squal^ and 3 meters deep. Ans. 18750 liters. 

6. F^d in kilograms the weight of the water that fills a 
cylindric tt^iil^ 1 meter high and 60 centimeters in diameter. 

'\ Ans. 282:857 kg. 

7. Find the ^f^eight in grams of a bar of iron 3.2 meters 
long, IrS^decimfeters wide, and 2 centimeters thick (weight 
of 1 cu. deSr^f-^iron = 7.8 kilograms). 

V- Ans. 74880 grams. 

8. What is the\f ^^S^^^ ^^ kilograms of the water which 
fills a tank whose inft^erior is 380 centimeters long, 23-| deci- 
meters wide, and .3?'mST*8r8 deep ? Ans. 3165.40 kg. 

9. Find the cost of paving a walk 140 centimeters widB 
and I kilometers long, at |;1.2\^ a square meter. 

\ Ans. #1050. 
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10, A tank is 6.3 meters long, 35 dAcimeters wide and 
:20 centimeters deep; if a stream of water flows into the 
3ank at the rate of 3.6 liters a minute, in how many 

linutes will it be filled? Ans, 25725. 

11, Find in kilograms the weight of a bar of lead 72 
iecimeters long, \\ centimeters wide and 25 millimeters 

[thick, lead being 11.35 times as heavy as water. 

Am. 91.985 kg. 
i^. A railway train runs 500 meters in 20 seconds; 
now maijv kilometers will it run in an hour ? How loni^ 
will it take to niu 150 kilometers ? Ans. 90 km., 1^ hr. 

IS, A roctangular cistern is 4 meters long, 3 meters 
wide, 2-J- meters deep; liiid its capacity in hectoliters and 
I the weight in kilograms of the water which it will hold. 

Am. 300 hi., 30000 kg 
IJf A room which is 6.5 meters long by 4.5 meters wide 
lis to b^ covered with carpet 7.5 decimeters wide; how many 
imetexft in length of carpet will be required ? 



